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Ht owevatl far-fetched may seem the compari- 
son between a pound of fresh country butter and a 
gallon of gasoline, it must be accepted that the 
production of either comes about through the 
workings of identical fundamentals. 
The farm has cows, grass, water, 
feed and a churn in the kitchen. 
The petroleum industry has crude 
oil, natural gas and processing equipment. 

Each has to go to market, a routine in which 
they differ as distinctly as they do in production. 
Here, again, the means differ but the fundamentals 
are the same. Unless the producer can find a con- 
sumer his activity ceases. Whenever a barrier 
comes between the two, both the producer and the 
consumer suffer. Control, instead of encouraging 
production increase, takes its toll in reduced pro- 
duction. 

These observations as to fundamental economics 
are the result of what came about following the 
recent OPA order whereby the point requirement 
for a pound of butter was raised from 12 to 16. A 
woman from a farm had over a period brought 
butter to a suburban store. After the point require- 


Control Is 
Stifling 


ment was raised she learned from the merchant © 


that butter sales had been so reduced that he could 
no longer sell her product. 

The next week she arrived with the cream sup- 
ply but the merchant doubted his ability to sell 
this. Instead he advised the woman to go about in 
the community and sell the cream as a raw ma- 
terial for butter. Repeatedly she was assured that 
the family was in need of butter but had no facili- 
ties for converting the cream into butter. Having 
over many years bought butter at the store, the 
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customers had not needed small churns. Finally 
one woman took a supply of cream and attempted 
the conversion with an electric beater. Evidently 
she needed experience, since the end product was 
whipped cream. 

Finally with the merchant standing behind a 
point barrier and individual users without churns, 
the farm woman left word with the merchant that 
cream, if wanted, could be had by visiting the 
farm. Although her price has been reduced to an 
attractive figure, the drain on gasoline and the 
wear on tires have offset this attraction. 

This farm family has been forced out of the 
butter industry and to that extent has had its 
earnings reduced. 


It all adds up to this: A community in which the 
demand for butter has for a long time exceeded 
the supply of butter now has still less butter as a 
consequence of control. Instead of more butter for 
the armed forces, there is less butter for both 
civilians and military personnel, 


This trivial incident is not offered as evidence of 
its influence on the winning of battles over the 
Japanese or in the feeding of peoples in conquered 
or liberated countries. The butter from one farm is 
too little to have calculable influence. 


But the viciousness of control is evident, how- 
ever trivial the incident. Instead of providing more, 
which is desirable, it requires less, which is harmful. 
Simply making sure that a civilian does not have 
any product is no assurance that it will go else- 
where. All too often some producer simply goes 
out of business. Then with a smaller total of prod- 
uct the control authority adds more rails to its 
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point barrier and the consequence is that still other 
producers cease to do business. 
Control is a vicious tool, regardless of how and 


by whom imposed. A hungry and threadbare world 
e population is not going to be relieved under a con- 
trol system which hampers output. And this 
44 applies regardless of the product under control. 


|) Whether it is butter, “shoes and ships and sealing 


» wax” or gasoline and grease. 


* It is production and not control that relieves 
» shortage. 


ss HIS talk before Baltimore section of the So- 


a ciety of Automotive Engineers, William H. Elliott, 


paid tribute to chemical rubber and gave testi- 
"mony in support of the expectation that it will 
gain a place in industry along with 
natural rubber. He said: 

“Tests have clearly demonstrated 
that one type of synthetic rubber 
now being used in inner tubes is 
much better for that purpose than even the best 
natural compounds. With continued research and 
adequate supplies of this material available, it 


) might supplant natural rubber in tube construc- 


tion.” 

It is likely that this tribute was paid to Butyl 
tubber, which happens to come wholly from pe- 
troleum gases. 


ices is a mistaken impression that only a 
large corporation can provide its own research 
organization. The fallacy of this assumption is 
evident from the fact that many small corporations 
have grown larger with the as- 
sistance of research. To accept as 
final the proposition that only 


Research 
For Growth 


gigantic size warrants adoption 
of research is to admit an unfair 
estimate of what research should provide. 

The men who shun research because it requires 
substantial expenditures fail that 
sound information can be-of as much value in small 
affairs as it can be in large affairs. Research will 
do as much for a corporation of county-wide sales 


to recognize 


as it will do for a corporation whose distribution is 
nationwide or worldwide. 

What ownership must appreciate is that research 
must be styled to fit the activities of an organiza- 
tion. Research is after all only another tool for 
industry. Through it men learn how to make a 
new product, improve an old product or reduce 
costs. The man who owns a refining plant of 5000 
barrels daily output has but a few products to sell. 
The plant chemist can double in brass and do a bit 
at research. 

It is the attitude that counts. Men who realize 
that a little sound research will make a big differ- 
€nce in business will find the expenditure profit- 





able. It means placing a problem before a compe- 
tent worker, whether the worker has a degree in 
chemistry or is simply handy at tinkering. 


66 
ers is going to come to us again and we 
hope soon, and we hope also that it will endure 
for a long time. But those of us who are in posi- 
tions of social responsibility in industry or in gov- 
ernment must remember that 


The Only peace is largely a state of mind 
of a victorious people who are one 
Safeguard of the nations that hold the so- 


called balance of power and who 
have every interest in maintaining peace. 

“We must also remember that as peace endures 
there is a growing tendency to believe that it is the 
normal state of affairs in the world, and there is a 
growing tendency to disbelieve that any nation 
would ever want to interrupt that peace. It is when 
that point is reached in a peaceful nation that it is 
at its most dangerous and vulnerable point, be- 
cause then it is likely to receive a sudden blow 
from a nation that does not share that point of 
view, a nation that feels it is frustrated, a nation 
that will profit by war, or a nation that has been 
seized with some fanatical idea which drives it to 
form some sort of crusade in the world to force its 
views on other people. And it will seize a moment 
to strike when nations that it has to contend with 
are most vulnerable and most unsuspecting. 

“Twice inethis generation we have gone right 
up to the brink of war disbelieving that it would 
ever occur. But still war struck. And in 1941 it 
struck as a lightning war, a lightning war which 
nearly succeeded and would have succeeded with a 
little better planning and a little more thorough 
preparation. It would have succeeded because of 
the development of lightning weapons, develop- 
ments that had taken place in the preceding twenty 
years. 

“The development of weapons, as we engineers 
all know, proceeds from the general availability of 
scientific knowledge, an availability that is world- 
wide, and is distributed through media that are 
world-wide, such as scientific papers, and publica- 
tions of various sorts, 

“In the next world war, which will inevitably 
come some day, but we hope not in our lifetimes, 
the linghtning war will be much more feasible, 
because of the rapid development that is. taking 
place and that cannot be stopped, and that will be 
world-wide. The only safeguard against it by a 
free and peaceful people such as ourselves is to be 
so far ahead in our progress that no nation will 
take the risk of attacking us.” 

From the remarks of R. E. Gittmor, 
President, Sperry Gyroscope Company, 
before the forum “The Future of In- 
dustrial Research.” 
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Backbone of Aviation Gasoline 
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I, requires no imagination to realize what an important 
part aviation gasoline has been and is playing in the 
Present war, the author told his hearers in presentation 
of this paper before the Chicago War Production Con- 
ference, March 29, 1945. “We get daily reminders, 
ranging from spectacular mass attacks on the enemy to 
the scouting missions of lone planes, and the flying of 
wounded from battle zones. Great quantities of planes, 
fuels and lubricants, and considerable manpower are 
required for these accomplishments. 

“Before our entry into the war, production of aviation 
gasoline of war grade was around 40,000 barrels daily. 
Since then, and through the concerted efforts of the 
Petroleum industry and the war agencies, war-grade 
aviation gasoline has been increased over ten fold to 
Gpproximately 500,000 barrels duily.” 

Photograph on this page shows alkylation unit in the 
Sinclair Refining Company plant at Sinclair, Wyoming. 
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WILLIAM MENDIUS 
Sinclair Refining Company 


‘Pa aviation gasoline used by our armed forces 
is a blend of many hydrocarbons of the C, to the C,, 
range from the. paraffin, aromatic, naphthene, and 
olefin series, plus tetra-ethyl lead. With minor ex- 
ceptions, these hydrocarbons are not blended as in- 
dividual compounds but exist as components in the 
various types of stocks which are blended for finished 
aviation-gasoline production. These stocks are classi- 
fied under two groups, namely, base. stocks and 
blending agents. The base stocks which have octane 
ratings on the low side of the pattern consist, mainly 
of materials produced by catalytic cracking and from 
straight-run sources, The blending agents which have 
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octane ratings appreciably higher than aviation gaso- 
line and consequently have the power to carry larger 
quantities of base stock, consist in major part of 
alkylate, together with minor quantities of hydro- 
genated codimer, hydrogenated acid polymers, and 
aromatics. Alkylate may therefore be rightly claimed 
to be the backbone of aviation gasoline since its pro- 
duction is sizable, and since it has octane ratings 
appreciably higher than the current standard for 
war-grade aviation and consequently is able to carry 
quantities of the base stocks considerably in excess 
of its own volume. 


Alkylation 


Alkylate as herein discussed is that product falling 
within aviation boiling-point range produced by the 
exothermic reaction of one or more of such unsatu- 
rates as propylene, butylenes, amyleries, or conden- 
sation products from the polymerization of butylenes 
with isobutane, using either sulfuric acid or hydro- 
fluoric acid as a catalyst. The reaction is not simple, 
the final aspects of which have not as yet been firmly 
established. In addition to the simple coupling of the 
olefin and isobutane, it has been postulated that iso- 
merization, dehydrogenation, and hydrogenation take 
place as side reactions. However it is not within the 
scope of this discussion to deal further with the intri- 
cate mechanisms involving these reactions. Basically 
the alkylation process effects the combination of one 
mol of isobutane with one mol of the C, — C, or C, 
olefin or its equivalent in the form of olefin polymers 
to form one mol of alkylate. 

Commercial alkylation was started in this country 
around 1938. These early plants used sulfuric acid. 
It was not until after our entry into the war in the 
latter part of 1942 that the first commercial hydro- 
fluoric plant was put into operation. Today there 
are in the neighborhood of 60 alkylation units in op- 
eration producing approximately 130,000 barrels daily 
of aviation alkylate. Of these, about 60 percent are of 
the sulfuric-acid type which account for around two 
thirds of this production. The hydrofluoric units com- 
prise about 40 percent of the total and take credit for 
approximately one third of the overall production. 


Above Rated Capacity 


As a whole these commercial units are really 
delivering the goods. Approximately 75 percent of 
them are exceeding their original design capacities. 
In fact, better than 25 percent are producing alkylate 
at a rate exceeding the maximum capacity ratings 
established by the AGAC which ratings are consider- 
ably in excess of design. The oil industry is not rest- 
ing on this record. Continued thought and effort is 
being exercised to further increase production and 
quality by increasing the supply of raw materials, 
by extending operating efficiency, and by improved 
operating technique and “know-how.” 

Alkylate is produced commercially in all types of 
units by very intimately mixing the feed stocks con- 
taining the olefins and isobutane, in as high a con- 
centration as practical, with recycle isobutane and 
acid catalyst at a controlled temperature. This mix- 
ture is then routed to a settler where the acid is 
settled out for reuse, with adequate facilities provided 
for the maintenance of proper acid strength. The 
acid-free hydrocarbon product is passed through a 
series of distillation operations to recover, with mini- 
mum loss and at high concentration, all unreacted 
isobutane which is used as recycle, to reject all other 
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saturated hydrocarbons, which occur as contaminants 
in the raw feed stocks and which are not desired in 
aviation gasoline, and to make the proper separation 
of the alkylate produced into aviation alkylate and 
so-called heavy alkylate. 

It is not the intention of this discussion to deal 
with the relative merits of the several types of 
equipment used in the alkylation units currently in 
operation. A general review of the characteristic 
differences involved when using the two acid cat- 
alysts previously mentioned, and of the operating 
problems and use of material, is considered to be in 
order. Unfortunately there are certain limitations 
which must be observed in this discussion because 
of the necessity of wartime secrecy. 


Operation Difficulties 

Because of longer operating experience, sulfuric 
acid alkylation units have encountered fewer operat- 
ing and maintenance difficulties than the hydrofluoric 
units. Also, under the operating conditions involved, 
sulfuric acid is less corrosive to commercial equip- 
ment than is hydrofluoric. Another point of difference 
is that acid-catalyst regeneration is not employed 
directly in connection with a sulfuric acid alkylation 
unit, whereas this operation is an integral part of an 
hydrofluoric alkylation plant. 

In sulfuric-acid alkylation no consistent operational 
troubles are being encountered. Acid settling diffi- 
culties have been experienced from time to time 
which are largely a result of insufficient settling time 
because of extended unit throughput, or the use of 
fresh acid which contains too high a concentration 
of carbonaceous material when such acid is obtained 
by certain regeneration processes used in reclaiming 
spent acid, or the formation of too tight an acid- 
hydrocarbon emulsion in the reaction phase of the 
process due, in some cases, to obscure emulsifying 
agents. 

Sulfuric acid of 95 to 99 percent strength is used 
as fresh acid supply. Such acid is either clean white 
acid, or regenerated acid produced by the hydrolysis 
and concentration of spent acids from the alkylation 
process or from light oil or lube oil treating opera- 
tions. The concentrated acid muse then be fortified 
with fuming acid to bring it up to the strength suit- 
able for alkylation purposes. Acid is rejected at 
strengths ranging from 85 to 91 percent titratable 
acidity. Reduction in acid strength is due partially 
to hydration and partially to formation of acid tars. 
In cases where the rejected spent acid cannot be used 
for other treating purposes, or where due to uneco- 
nomical transportation it is not feasible to regenerate 
it, disposal of alkylation spent acid is a problem. 


Reaction Temperatures 


Reaction temperatures range from 40 to 70° F., 
depending on the ratio of production rate to reirig- 
eration capacity and on the efficiency of the cooling 
systems, particularly during the summer season when 
cooling water temperatures are generally high. Re- 
moval of the exothermic heat of reaction at these 
temperatures is effected by indirect cooling using 
standard compression or absorption refrigerating sys 
tems employing ammonia or a. hydrocarbon gas, such 
as butane or propane, or by auto-refrigeration 
wherein the heat is carried away by the partial evapo 
ration of the lighter hydrocarbons in the reaction 
zone, ; 

The sulfuric-acid plant employs no special engt 


Petroleum Refiner—Vol. 24, No. 6 





cept 


erat! 
ever 
acqu 
bless 
man 


from 
tion, 
tem] 
vess 
bilit 
vola 
disti 
sum; 
caut 
mint 
safet 


in a 
the 1 
perc 
rege 
Suck 
Acid 
cent 
syste 
for t 
mate 
com 


and 


maje 


fluor 
diffi 
the 

addi 
hyd 
pare 
essai 
solv 
orga 
uct. 

tion 
fluor 
by tl 
pack 
fluor 
plug 
mov 
Hoy 
thes 


has | 
rem 
desi: 
equi 
fluer 
alky 
treat 
com: 
used 
som: 
sults 


J une, 








ants 
d in 
ition 
and 


deal 
s of 
y in 
istic 
Cat- 
ting 
e in 
ions 
ause 


uric 
rat- 
oric 
ved, 
uip- 
once 
ryed 
tion 
f an 


onal 
i ffi- 
ime 
‘ime 
e of 
tion 
ined 
ling 
cid- 
the 
ring 


ised 
hite 
ysis 
tion 
era- 
fied 
uit- 

at 
ible 
ally 
ars. 
sed 
2CO- 
rate 


F., 
rig- 
ing 
hen 
Re- 
ese 
ing 
ys 
uch 
ion 
po- 
jon 


\gi- 


neering materials. Carbon-steel equipment is used 
throughout. Very little corrosion is encountered ex- 
cept in special cases. 

As pointed out earlier, hydrofluoric alkylation op- 
erations have given considerably more trouble. How- 
ever the hydrofluoric “know how” is being rapidly 
acquired and it should not be long before most trou+ 
blesome factors will be overcome. At the present time 
many of the problems have been solved. , 


Handling of Hydrofluoric Acid 


Physically, hydrofluoric acid differs appreciably 
from sulfuric acid. At strengths employed in alkyla- 
tion, hydrofluoric acid is a volatile liquid at ordinary 
temperatures and hence must be stored in pressure 
vessels. It also possesses a certain degree of solu- 
bility in the hydrocarbons processed. Because of its 
volatility it readily lends itself to regeneration by 
distillation, thus making possible a very low con- 
sumption. This volatility also requires that rigid pre- 
cautions must be observed constantly to prevent even 
minute leakage to the atmosphere for economic and 
safety reasons, since hydrofluoric acid is very toxic. 

Hydrofluoric acid is charged to the alkyiation unit 
in a practically pure state. No acid is rejected from 
the unit except by loss. A system acidity of 85 to 91 
percent is maintained in the unit by the continuous 
regeneration of a split stream of the circulating acid. 
Such regeneration removes both water and acid tars. 
Acid consumption is very low, being less than 5 per- 
cent compared to sulfuric-acid consumption. Loss by 
system leakage, or because of shutdowns, accounts 
for the major part of this consumption, which will be 
materially reduced as operating problems are over- 
come, 

Reaction temperatures range from 70° to 110° F. 
and are controlled by the use of cooling water, in the 
majority of cases. 

Certain problems have been encountered in hydro- 
fuoric alkylation operations. There have been no 
difficulties with acid settling. However, because of 
the solubility of hydrofluoric in hydrocarbons, two 
additional processing steps in handling the effluenf 
hydrocarbons are required in this process as com: 
pared to the sulfuric process. First a stripper is nec- 
essary to eliminate substantially all of the free dis- 
solved hydrofluoric and also the majority of the 
organic fluorides from the hydrocarbon reaction prod- 
uct. Free hydrofluoric is removed by simple distilla- 
tion and the fluorides are broken down to free hydro- 
lluoric by the elevated temperatures employed aided 
by the catalytic action of the materials used as tower 
packing. Some problems, notably loss of free hydro- 
fuoric due to faulty stripper operating technique, 
plugging of packing, and unsatisfactory fluoride re- 
moval have been encountered from time to time. 

Owever satisfactory progress is being made on 
these problems. 

Secondly, stripper bottoms, even with what so far 
has been termed acceptable hydrofluoric and fluoride 
removal, still contain more of these materials than is 
desirable to handle in the conventional distillation 
equipment of an alkylation unit because of their in- 
fluence on corrosion and also on contamination of 
alkylation products. To correct this situation, a 
treater is provided to remove these residual fluorine 
‘compounds. Calcined bauxite is theymost commonly 
used treating agent, but this has been found trouble- 
some, Other treating agents are being tried but re- 
sults so far are inconclusive. 
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Hydrofluoric Regeneration 

The regeneration of spent hydrofluoric has also 
imposed some operational problems. Removal of free 
hydrofluoric by distillation from the acid-tar bottoms 
has not been generally satisfactory. Also, these bot- 
toms contain some fluorides, which result in a dis- 
posal problem. Reprocessing of this stock in the 
refinery is not considered advisable because of the 
fluorine content thereof. 

Because of its fuming nature and toxic properties, 
it is necessary that hydrofluoric escape to the atmos- 
phere be minimized. Hydrofluoric causes severe burns 
on living tissue and is particularly bad if inhaled. 
Ample precautions have been taken and safety meas- 
ures have been followed, and it is gratifying to state 
that very few accidents have occurred. Hydrofluoric- 
alkylation-plant design includes provisions for flush- 
ing out all equipment containing the acid before such 
equipment is opened up for inspection and repair. 
When flushed out or dumped from the system as 
much acid as possible is collected in pressure storage 
vessels for reuse. Residual acid or that which is 
vented is substantially neutralized by an alkaline 
solution allowing a minimum amount to be released 
to the atmosphere at some point where least nuisance 
will result. In addition many precautions are taken 
for protecting operating and repair personnel against 
accidental contact, as well as providing curative 
measures in case of exposure. 

Hydrofluoric acid in the concentrations existent in 
the alkylation unit, excepting the regeneration equip- 
ment, is generally not corrosive to vessels and piping 
made of carbon steel of the type ordinarily used in 
refinery equipment. One of the most troublesome 
problems which has been experienced concerns plug 
valves in acid service. These valves, which require 
at least some dissimilarity in mental characteristics 
between plug and body to insure tightness, have been 
almost universally sublet to severe stress corrosion 
cracking causing fracture when carbon steels are 
involved. Developments in progress for relieving this 
condition involve the use.of non-ferrous coatings of 
plug and body, such as monel, and there is promise 
of great improvement. 


Corrosive Properties 


Another phase where improvement in material se- 
lection is under development is in the acid regenerat- 
ing system, particularly the fractionating tower. More 
corrosion is encountered here than elsewhere due to 
the presence of water diluted acid at elevated tem- 
perature. The use of various alloy linings, including 
silver, copper, and monel, have met with indifferent 
success. Of the three, monel appears to be preferable. 
It is not unlikely that a steel tower with sufficient 
corrosion allowance may be the best solution on a 
“take it and like it” basis. 

It is essential that neither cast iron or glass be 
used in any service exposed to hydrofluoric because 
of their silica content, which element is generally 
attacked by the acid. The necessary absence of gauge 
glasses has resulted in the use of some ingenious 
devices for determining liquid levels in vessels. Pack- 
ing of pumps and protection against corrosion on in- 
strumentation, when in contact with acid, requires 
special considerations. 

Alkylation hydrocarbon feed stocks, particularly 
those containing the olefins, all contain sulfur con- 
taminants such as hydrogen sulfide and mercaptans, 
the concentrations of which depend on the source of 
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crude processed, the type of olefin being alkylated, 
and the degree of pretreatment, if any. These con- 
taminants result in increased spending of the acid 
catalyst, particularly in the sulfuric-acid process, and 
in the production of a non-acceptable corrosive alky- 
late. It is therefore a sound practice to caustic pre- 
treat all feed stocks for substantially complete re- 
moval of these sulfur compounds. 


Moisture Removal 


All hydrocarbon feed stocks also contain some 
moisture which causes spending of the acid catalyst. 
In most sulfuric-acid units water removal is not 
practiced since the water dilution is not a material 
spending factor at the acid replacement rates pres- 
ently employed. On the other hand, substantially all 
hydrofluoric alkylation units have equipment for 
maximum removal of moisture in feed stocks, since 
any water introduced must be subsequently removed 
in the acid regeneration step. Water removed by re- 
generation results in a loss of hydrofluoric and ma- 
terially affects the corrosion rate of this equipment. 

Each olefin, namely propylene, the butylenes, amy- 
lenes, cold-acid isobutylene polymers, and codimers, 
commonly being charged to alkylation units, pro- 
duces an aviation alkylate differing somewhat in 
quality and yield. Becausé’of the variable effect of 
the significant reaction factors on these several ole- 
fins, the relative merits of these can only be general- 
ized. Likewise a discussion of the reaction factors 
can, on this occasion, only cover general trends. 


Alkylate Produced 


In sulfuric-acid alkylation the order of preference, 
as far as quality of aviation alkylate produced from 
the olefins is concerned, is, generally speaking, as 
follows: butylenes, isobutylene polymer, codimer, 
amylenes, and propylene. In hydrofluoric alkylation 
the order is not exactly the same, in that propylene 

roduces better alkylate than do amylenes. It may 
be stated, in this connection, that acid consumption 
or acid regenerating requirements usually occur in 
inverse order to those given above. 

Alkylates produced from the different olefins also 
differ in boiling range. Propylene alkylate has the 
lowest boiling range predominating in the C, and C, 
level. The boiling range for butylene alkylate is 
somewhat higher and is concentrated in the C, group. 
Amylene alkylate has the highest boiling points fol- 
lowing the C, and C, hydrocarbons. These charac- 
teristic differences naturally tie in with octane qual- 
ity, and also play an important part in final boiling 
range of aviation gasoline. 

Yields of aviation alkylate on olefins consumed ex- 
hibit the same trend for both sulfuric-acid and hydro- 
fluoric-acid alkylation. For the simple olefins, propyl- 
ene through amylenes, aviation alkylate yields fall 
off with increase in molecular weight of the olefin, 
ranging from approximately 170 to 145 volume per- 
cent. Although the complex olefins, that is those ob- 
tained by previous polymerization, tend to follow the 
characteristics of their parent olefins. aviation alky- 
late yields therefrom may be somewhat lower because 
of the possibilities of a greater variety of side re- 
actions. 

Time and Temperature 

The significant reaction variables include that well- 
known team of time and temperature, and also iso- 
butane concentration, ratio of acid catalyst to hydro- 
carbons, and titratable acidity of the catalyst. In 
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commercial operation these factors are more or legs 
interlocked and hence optimum conditions for each 
can rarely be achieved, especially at the current high 
production rates. Operating conditions usually are 
selected to give the best overall result, which gen- 
erally is defined as maximum 100-octane aviation 
gasoline production. This is usually accompanied by 
some degradation in alkylate quality. For instance, 
when increasing. alkylate production in any given 
unit, reaction temperature as well as time are usually 
adversely affected, and if this unit utilizes _hydro- 
fluoric catalyst, regenerating equipment may be over- 
loaded, which adversely affects the acid strength fac- 
tor. Also desirable increases in isobutane concentra- 
tion and in acid-hydrocarbon ratio results in depreci- 
ation of time factor effect. 

As in many chemical reactions, increase in time 
factor gives improved results particularly as regards 
quality of alkylate. For practical operation there isa 
minimum time limit below which unsatisfactory re- 
sults are obtained. Also increase in time factor above 
some upper limit will result in only minute, and 
hence uneconomical, improvement. Alkylation units 
have been generally designed to approach the upper 
limit, thus permitting them to materially increase 
plant throughput as increased olefin supply was 
made available. 

It has previously been indicated that the optimum 
temperature plane for sulfuric-acid alkylation is ma 
terially lower than for hydrofluoric alkylation. The 
general rule applies that alkylate quality improves 
with reduction in temperature within certain limits, 
but the relationship of rich octane rating quality does 
not necessarily behave like that for lean octane rating 
quality. 

The alkylation reaction is promoted by high iso 
butane concentrations, which has a beneficial effect 
on quality. Consideration of isobutane concentration 
deals with ratio to diluents such as propane, butane, 
and pentane, as well as with ratio to olefins. 


Acid Strength 

Acid strength plays an important part in the qual- 
ity of alkylate produced. When using sulfuric acid, 
alkylate quality is a direct function of acid strength 
employed. Catalyst consumption is also in direct pro- 
portion to this factor. Obviously, for economic and 
supply reasons, the higher strengths cannot be com- 
mercially employed as the fresh acid make-up rate 
becomes excessive. In the hydrofluoric process there 
is evidence that an optimum strength favors the rich 
octane rating but variations therefrom have littl 
effect on lean rating. 

With either acid catalyst improved results are ob 
tained with increasing ratios of acid to hydrocarbons, 
or percentage acid in the reaction mixture. About 5 
percent acid is usually considered a minimum. For 
sulfuric acid there appears to be a ceiling - above 
which a tendency is exhibited to form tighter emul- 
sions in the reaction zone, making acid settling quite 
difficult. No ceiling is as yet known for hydrofluorte. 
This acid is more fluid and hence does not have the 
emulsifying characteristics of sulfuric acid. 

According to reports, there may be a possibility 
of producing a super aviation fuel in which alkylate 
may play a part even more important than it does 
the current grade. When and if this materializes, the 
oil industry will be prepared to meet the requife 
ments in the same record manner that has signalized 
its accomplishment in supplying the current tf 
quirements. 
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lide Water's Special Unit Prepares Feed for Fluid Catalytic Cracking 


i(N ORDER to augment the quantity and control 
he quality of gasoil feed stocks to a large new Fluid 
\atalytic Cracking Plant, a Vacuum Feed Prepara- 
ton Unit has been installed at Tide Water Asso- 
lated Oil Company’s Avon Refinery. 

the new unit consists of a gas-fired tubular heater, 
‘combination steam stripper and furnace charge 
‘urge tank, a 24-foot diameter four-tray vacuum 
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R. W. HIRSCH, Research Engineer, 
Tide Water Associated Oil Company, 
Western Division 


flash tower, condensers, heat exchangers, reflux ac- 
cumulator, and twin 2-stage vacuum ejectors plus 
booster ejector. The vacuum tower is 22 feet high on 
the straight side section and has a hemispherical top 
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and bottom. It is designed to distill overhead 10,000 
barrels per day heavy gasoil product from a charge 
of 25,000 barrels per day of 19° A. P. I. straight-run 
residuum from crude distillation facilities. This is ac- 
complished by pre-heating the residuum in heat ex- 
changers followed by heating to the desired flash tem- 
perature in the gas-fired furnace. In this heater 50,- 
000,000 Btu per hour are transferred to the oil. After 
distilling off the gasoil product, the tower bottoms 
product is charged to an adjacent thermal viscosity 
breaking unit without cooling. 

The diameter of the tower was chosen after con- 
siderable study, both theoretical and of existing 
smaller commercial units, in order to avoid entrain- 
ment, and produce a well fractionated overhead 
product. Seventy-five gallons per minute reflux is 
used, and the overhead product is an exceedinngly 
clean, light colored oil. 

It was borne in mind in designing the unit that it 
might prove desirable to operate at charge rates 
somewhat less than under present wartime condi- 
tions, and by cutting deeper into a smaller charge of 
residuum, maintain overhead production at 10,000 
barrels per day. To insure this flexibility in operation, 
the booster steam ejector was incorporated in the 
vacuum ejector system, and additional precautions 
were taken to install heater tubes and transfer lines 
of adequate size in order to minimize heater outlet 
pressures. The increased vaporization obtainable per- 
mits a substantial heat transfer rate with heater out- 
let temperatures not in excess of those which would 
cause cracking. Accordingly, a 10-inch heater outlet 
header expanding into a 24-inch then a 36-inch trans- 
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fer line was chosen, with resulting heater outlet pres- 
sures of 10 to 15 inches of mercury vacuum. 

The twin 2-stage vacuum steam ejectors, consum- 
ing 4500 pounds per hour of 235-pound steam, were 
designed to create a pressure of 50 millimeters mer- 
cury absolute in the vacuum tower flash zone. With 
the booster ejector, which requires an additional 800 
pounds per hour of stearh, this pressure can be re- 
duced to 30 millimeters. 

The gas-fired furnace has 5900 square feet effective 
tube surface and operates at or above 65 per cent ef- 
ficiency based on fuel-gas heating value when trans- 
ferring 50 million Btu per hour to the oil. 

The 36-inch transfer line enters the tower tangen- 
tially, the feed impinging on a wear plate. A feed dis 
tributor employing the baffle principle is provided im 
the vacuum tower flash zone. The trays, bubble caps, 
and risers are all specially designed and constructed 
of 11-13 chrome stainless steel. Tray spacing is 36 
inches. Corrosion allowance in the tower body is 1/£ 
inch. Overhead vapor lines, of which there are two, 
are 36-inch. These lead to two parallel 2100-square 
foot heat exchangers and are followed by two paralle 
water-cooled total condensers, each having a surface 
of 4200 square feet. The presence of liquid on the bot- 
tom tray of the vacuum tower is insured by observa- 
tion of a side draw stream from this plate which 
is recirculated by a pump back to the tower inlet. 
Control of the unit is fully automatic. 

The unit, which was constructed to Tide Water 
Associated Oil Company’s specifications by C. F. 
Braun and Company of Alhambra, has_ performed 
satisfactorily, fulfilling all expectations. 
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Commercial Values and Physical Tests of 


Parattin and Micro-Grystalline Waxes 


ALBERT E. HICKEL 
Consulting Lubricating Engineer 





his physical constants such as the solidifying 
point, density, ductility, etc., depend upon the molec- 
war weight and the structure. 

The paraffin waxes are classified into three classes, 
viz., Slack wax, semi-refined wax (single deoiled) and 
fully refined wax (double deoiled). 

. The slack wax is the cheapest and is used com- 
mercially in compounding with other materials. The 


and odor has a higher melting point and the greater 
tensile strength. 

The present melting point which is really a “setting 
point” is between 130° F. to 132°, F.:on the semi- 
refined, and 134° F. on the fully refined wax. This 
wax is also more transparent and has.a-higher gloss 
or luster than the semi-refined wax. The structure, 
melting point, odor, etc., of these waxes depend~on 
the source of the crude oil and the refining methods 
used. These paraffin waxes can be combined with the 
new micro-crystalline waxes forming a more ductile 


semi-refined wax which contains a small: amount of 

. oil is used where a softer wax is required. The fully } 
° ° . 2 » . $ ; 

7 refined wax which is practically free from mineral oil | 
a 

4 





res wax, especially if a.small amount of amorphous: wax 

sum- petrolatum) is added. 

were [he melted paraffin waxes when poured into a 

aii shallow mold show a mottled appearance on cooling, FIGURE 1 


Vith @ While the micro-crystalline waxes, especially when 
-g00  ™xed with each other or with a paraffin wax or if on cooling, a certain pattern of crystallization and 


. ree they contain a soap, show a pattern of daisy-like differ from one another the same as paraffin waxes. 

crystals or some other pattern, depending on the Other types of waxes require such tests as, specific 
tive  ™xture as shown in Figure 1. (No. 23 launching gravity, luster, viscosity, oil content (California 
t ef-  Dase coat.) method), solubility in various solvents, load-carrying 
ans- Figure 2 shows brittle or rather cheesy breaks and adhesion tests, refractive index, softening point 


when subjected to a 3-ton load at 87.8° F. tempera- (R. & B.)} acidity, and iodine number. 
gen- @ ‘Ure, while Figure 3 shows a nearly perfect mold 
‘dis § With the same pressure but at 97° F. temperature, Ductility, Adhesion and Wire Cone Melting-Point 
.d in | Which is obtained by adding a small amount of suit- Tests 
aps, able soap and some paraffin wax to the micro-crystal- 


“ted line wax shown in Figure 2 The ductility or bending test is made with a 
C ad . Wwe 


trimmed strip of wax 5-32-inch thick by 1 inch wide 











s 36 : : . 
= ‘ . I 
1/4 Micro-Crystalline Waxes by 6% inches long, and is supported by a strip of 
v0, ? ° ‘ eo 
a These waxes are obtained by different refining Comperative Tests on Paraffin end Micro-Crystalline Waxes 
sflel Processes than the old method and are. not pure 
ale’ ff White, but when filtered or treated are. nearly white Semi-Refined | Fully Refined | Micro-Crystalline 
be with.a slightly yellow cast. The regular micro- abeneence —— baines 
20 Crystalline waxes are light cream to dark tan in P.M.P.......... sevecsccecs, | SEITE 134.0° F. 171.4° F. 
rva- Wh ccl tee £ - Spl. Wire Cone M. P... 22.2.0... 180.5° F. 200.0° F. 203.0° F. 
bit color and can be had in dark reddish brown or black. olor... Lome 25 30p 
let They have different melting points and penetrations. Tensile Strength.............. ares d2 & OK 
mati Some of the hard micro-crystalline waxes do not  4-8-T-M. Penetration: _ : 
Show anv ‘ z Cone 150 grms. at 77° F........ 5 3 
ater OW any greater strength than the fully refined Cone 300 grms. at 77°F... 10 i 12 
_ F > but have higher melting points. Their struc- Doclity Tet at 100° Fo... OK. At 100° F. O.K. | At 108° F. O.K. 
' " u 4 . i , Ductili est at 95° F.......... Cracks ° F. cracks . cracks 
med W the’ when cold shows a somewhat different grain — Dudtiity Test at °F... Breaks - | At 90°F. breaks | At 95° F. breaks 
tan that of the ordinary white wax. When poured — Weight perGallon.............. 6.396 Ibs. 6.399 Ibs. 6.667 Ibs. 














into shallow molds at about 200 or 220° F. they show, 
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FIGURE 2 


leather of the same dimensions. Both are cooled in 
a water bath to test temperature ranging from 105° F. 
to 90° F. for the paraffin and micro-crystalline waxes, 
while the compounded waxes range from 95° F. 
down to 45° F. 

When the proper bath temperature is reached, the 
wax strip supported by the leather strip is bent 
slowly downward over a %-inch round wood pin 
which is fastened to the wall and the strip is bent 
to an angle of 180 degrees. No breaks or cracks 
should appear at certain specified temperatures. 

The paraffin as well as the microcrystalline waxes 
are very sensitive to heat, especially under pressure. 
The slightest change can be recorded by means of a 
special lever type machine or press. 

For ship-launching base coat, a pressure of 3 long 
tons per square foot is applied after sample has been 
brought to the desired temperature, preferably over- 
night. One hour under this pressure and at 85° F. or 
as high as 88° F. temperature will extrude from 0.5 
to 18 percent, which should be the maximum in ex- 
trusion at 88° F. 

These waxes must also be adhesive to wood and 
must therefore stand 30 to 35 pounds per square inch 
pressure before coming off the wood. A poor product 
will break off with the least pressure while a good 
adhesive product will shear off rather than come off 
clean from the wood. 

These waxes may also be compounded with certain 
soaps which give them better adhesion and higher 
load-carrying properties. 

The present melting point of these waxes is really 
a “setting point.” A true melting point, the same as 
used on some bearing greases (wire cloth basket) 
may be more desirable because it gives from 35 to 45 
degrees higher readings. 

A wire cone of 50 mesh wire cloth (nickel), 1%- 
inch diameter by 2% inches long is used. A prepared 
sample is first formed in a No. 1 Coor crucible, which 
holds 20 to 22 grams. This melted wax is cooled to 
room temperature and chilled, removed from the 
crucible in one piece and placed in the wire cone. 
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FIGURE 3 


The cone has a 3-pronged support and is set over a 
beaker and heated slowly about 3 degrees per minute 
in an oven (similar to the old square copper oven) 
equipped with 2 opposed glass windows and a small 
electric lamp so as to observe the first drop. When 
the first drop falls, the thermometer temperature is 
recorded as the melting point. The themometer is in 
the center of the oven and close to the beaker and 
wax but not touching either. Waxes now quoted as 
having 170°-180° melting point will go as high as 
203° F. to 220° F. before the: first drop comes off, 
which is the true or actual melting point of the wax. 


Commercial Uses 

These waxes can be used straight or combined with other 
raw hydrocarbon products, in such products as: 

Aluminum waxing (anodized). 

Aqueous paraffin emulsions for use in sizing of paper and 
cotton textiles. 

Automobile polishes. 

Jelting manufacture. 

Candle manufacturing. 

Cheese wrappers. 

Cosmetic bases. 

Carbon paper. 

Crayons. 

Dental waxes. 

Ductile sealing waxes. 

Electroplating. 

Electric insulations, a 

Emulsions (soluble in water) to coat apples, citrus frutt 
and other food products. 

Fatty acids. 

Floor waxes, liquid, paste and powdered. 

Fruit and food preserving of jellies and other canned goods 

Impregation of fabrics in stencilling and dyeing. 

Inks. . 

Leather dressing. 

Match industry. 

Modelling waxes. 

Oil and soap products. 

Paint manufacture. 

Paper manufacturing and finishing 

Plasticized waxes. 

Paste waxes. 

Polishes. 

Rubber—HCL to improve elasticity. 

Rubberized textiles. 

Salves and ointment bases. 

Ski waxes. 

Waterproofing for cloth or wood. 
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Shale Oil Emulsions and Sludges 


GEORGE E. MAPSTONE, Assistant Chief Chemist, National Oil Pty. Ltd. 
Glen Davis, N.S.W. 





D eHOUGH considerable literature on shale and 
shale oil has been published, very little of it relates T, 

to operational difficulties experienced on large-scale HE problems encountered in the retorting of the tor- 
work. In particular there is little mention of the banites of Now South Wales ave especially Sguiien? now 


; . ‘ . because of the experiments about to be undertaken in the 
troubles experienced in condensing the oil vapors United States. Through the Bureau of Mines the shale beds 


from the retorts. . on government-owned property in Colorado will be worked 
Product plants for handling these vapors seldom for the purpose of revealing reserves of liquid fuels in the 

are designed with the idea of minimizing or avoiding shale beds of the nation. 

the emulsion formation which appears to be an in- This article has been divided into two main sections: 

herent factor in the process. Rather is it more usual Factors influencing the formation and stabilization of 

that such problems have to be faced on the spot when emulsions; 


Treatment of the emulsions and sludges. 
A list of the special analytical methods used in the work 
has been prepared as an appendix. 


the difficulty arises. 

The composition of the oil obtained by destructive 
distillation of oil shale depends on several factors, the 
most important of which appear to be the type of | 
retort and the retorting conditions, together with the s ; 
et a Bt type and quality of the shale. The torbanites of New ¢mulsions are the more difficult to dehydrate. Pumps 
nute B South Wales, when subjected to low-temperature Causing the least amount of re-emulsification should 
ven) & carbonization, give a highly paraffinic oil,’ if exces- be used when handling mixtures of oil and water. 











ae sive secondary cracking is not promoted. The oil The effect of mixing is illustrated by a comparison 
no i used in this work was produced from a bench of of Tests 18 and 19 (Graph 1). Test 18 was shaken up 
me Pumpherston retorts, modified from those used in ina 2-liter graduate while Test 19 was shaken upina 
pile Scotland by the downward internal extension of the 250 ml. graduate, all other emulsification conditions 
das | 828 Offtake. being the same. The smaller graduate induced a more 
rw ae vigorous agitation than the other and the resultant 
a Formation and Stabilization of Emulsions emulsion, being more finely dispersed, took longer to 
wax. In this work the term “emulsion” is applied to any break even at the slightly higher temperature at 
mixture of oil and water that does not separate Which it was held. 
other § readily. In these emulsions the oil is always the con- Examination of numerous emulsions lead to the 
tinuous phase and the water usually is present as Conclusion that no universal correlation could be 
_. &f large drops readily visible to the naked eye. found between the amount of water separated and 
7 From examination of the emulsions obtained on the the time required for the separation. Stokes’ law 
plant it was obvious that several factors must be states that the velocity of sedimentation of a spherical 
operating to give the wide range of emulsion stabili- droplet varies directly as the square of its radius. 
ties encountered. In plant practice the following were Consequently the larger drops of water naturally 
found to be of major importance and are discussed in Separate faster than the smaller ones and therefore 
the order: no such correlation could be expected unless the size 
a. Nature of oil; distribution of the water droplets was the same in 
b. Extent of mixing or degree of emulsification ; all the emulsions. 
c. Temperature; 
1 d. Solids content of the oil; Temperature 
i e. Water content; The viscosities of oil and water decrease with in- 
t. Storage of the oil. crease in temperature. Such change permits more 


Generally speaking the ease of emulsification in- rapid sedimentation and coagulation of the disperse 

soods creases with rise in specific gravity of the oil. This is phase and therefore promotes the breaking of the 
due to a combination of factors; probably viscosity emulsion. When the temperature of the emulsion is 

plays an important part since the oil is the continuous about or below the setting point of the oil phase there 


phase in these emulsions. is very little flow to be expected and the interlocking 
F : paraffin crystals that separate have a definite stabiliz- 
Degree of Emulsification ing effect on the emulsion. The effect of temperature 


The degree of emulsification obviously is depend- 0n the rate of breaking of several emulsions can be 
ent on the amount and nature of the mixing to which seen from Graph 1. 
the oil and water are subjected in handling. Excessive With Tests 16, 17 and 18 (Graph 1) the tempera- 
mixing naturally gives, withis limits, a finer emul- ture was left as the only variable by standardizing 
sion, and the finer the droplets of the disperse phase the method and time of mixing equal volumes of the 
the less readily will they coalesce and separate out. same oil and water samples. Test 19 differed from the 
Woelflin®* points out that, in general, the tighter other three in that it was shaken up in a different 
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container. As mentioned earlier, this caused the de- 
gree of emulsification to differ, sufficiently for the 
test to fail to correlate with the other threé. 

From Stokes’ law the velocity of the falling drops 
of water, which is directly proportional to their rate 
of settlement, is inversely proportional to the vis- 
cosity of the Continuous phase which, in this case, is 
the oil. Although not exactly so, the viscosity of 
petroleum products decreases approximately loga- 
rithmically with increase in temperature®® and there- 
fore the approximately logarithmic relationship 
(Graph I) between the time required for a given per- 
centage of the contained water to separate and the 
temperature of the emulsion can be attributed to the 
effect of temperature on the viscosity of the oil. 


Solids Content of the Oil 
Examination of shale oil during the various stages 
of its condensation from the retort vapors discloses 
the presence of varying amounts of a black car- 





bonaceous solid ¢ommonly termed “bottom sedi 
ment” or BS. This latter term has been used through- 
out this work to denote this material. Large lumps of 
coke containing as little as 3.6 percent of ash have 
been found in the plant emulsions. The low ash con- 
tent of this coke strongly suggests that it was 
formed by carbonization of some of the oil in the off- 
takes from the retorts, and is one pointer to the 
origin of at least part of the BS. In the presence of 
water the BS tends to promote a stubborn emulsion 
with the oil by stabilizing the oil-water interface. 
These emulsions are difficult to break down and they 
render the oil unsuitable for refining while they last. 


Since the production of oil from shale by retorting 
methods is essentially a cracking process*™* we can 
naturally expect the attendant formation of some 
high-molecular-weight hydrocarbons, some of which 
could be expected to have characteristics similar 
to lamp black, gas carbon, etc. Numerous investi- 
gators® 1% 11,12, 13.14 have shown that such materials 
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No. 6 


are excellent stabilizers for emulsions of the water- 
in-oil type. 

Observation of the emulsions shows that the sepa- 
ration of the water is retarded, and sometimes even 
prevented, by oil films that form about the falling 
drops. With some emulsions these films show visible 
particles of BS but with others these oil films are 
clear. This suggests that there are surface-active ma- 
terials other than BS influencing the oil-water inter- 


face. 

The BS shows a marked adsorption of phenol- 
phthalein from an alkaline gasoline-water emulsion. 
This suggests that, by adsorption of high molecular 
weight materials from the crude oil, the effective BS 
content of the oil would be increased considerably 
for emulsion stabilization. Also, by thus increasing 
their effective surface area, BS particles invisible to 
the naked eye could well be active in the transparent 
oil films that prevent the water drops from coalescing. 

Among the other surface active materials likely to 
be present are asphaltic and resinous materials and 
soaps of naphthenic acids*** present in the crude oil. 

Since the BS is adsorbed at the oil-water interface 
it was to be expected and has beeen found that after 
an emulsion has broken partially, the BS content of 
the oil that has separated (2-5 grams per liter) is 
considerably less than that of the residual oil in the 
emulsion, samples of which have been found to con- 
tain as much as 42 grams per liter of oil. On standing, 
especially at elevated temperatures, these emulsions 
concentrate further with elimination of both oil and 
water. These emulsion concentrates are called 
sludges and have been found to contain as much as 
15 percent by weight of BS and they generally con- 
tain between 50 and 70 percent of water by volume. 
These sludges are not particularly responsive to the 
effect of temperature when the BS content is high. 

The action of the BS in stabilizing the emulsions 
and sludges was shown by the following experiment: 

Some BS that had been extracted from a sludge was added 
to a mixture of gasoline and water. It sank through the gaso- 
line to the interface where .it remained. When the mixture 
was shaken up it promoted and stabilized the dispersion of the 
water in the gasoline phase. 

The resultant “grape cluster” formation of large drops of 
water enclosed in a black film of gasoline and BS persisted 
for several days. The excess BS settled to the bottom of the 
gasoline but remained supported by the interfacial films. 

A finely ground sample of the coke that had been screened 
from a plant emulsion stabilized a water-in-gasoline emulsion. 
A sample of petroleum coke ground to approximately 40 
mesh was also found to possess similar activity but it was 
much less active than only 5 percent of its weight of BS that 
had been extracted from untreated sludge. These results are 
in agreement with the observation of Bechold, Dede and 
Reines” that, down to a certain limit, the smaller the particle 
the greater its activity as an emulsifying agent. 

All BS samples contain some ash, some as much as 40 per- 
cent. This ash is no different from the ordinary shale ash so 
it must be attributed to the presence of shale dust drawn off 
with the gas and oil vapors and then entrained in the oil con- 
densate. Because of the high temperature experienced this 
shale dust must be completely retorted and therefore should 
not be greatly different from the carbonaceous shale residue 
dust other than in ash content. 

The effect of the ash content of the BS on its emulsifying 
ability was shown by the following tests: 

1. When 0.45 gms. of shale ash were added to 110 mls. 
of water and 130 mls. of gasoline most of the solid immedi- 
ately sank to the bottom of the water. On vigorous shaking 
Some of the solid adhered to the gasoline-wetted walls of the 
Container and an unstable gasoline-in-water emulsion was 
formed. Some BS containing approximately 40 percent ash 
Was then added in small amounts, each. addition being fol- 
lowed by a period of shaking. The degree of emulsification of 
the gasoline in the water decreased visibly after each addition 
of the carbonaceous BS until, when approximately 0.2 gms. 
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of the BS had been added, there was a partial phase inversion . 
brought about by the formation of coarse grey films which 
enclosed part of the aqueous phase. At the same time a very 
small amount of the gasoline dispersed in the water. The 
films appeared to be formed by particles of the BS stabilizing 
a film of gasoline to which particles of the ash also adhered. 
This suggestion was further borne out by the tendency of the 
enfilmed water to break from the interface and settle to the 
bottom of the container. Further addition of BS caused the 
formation of a typical BS stabilized water-in-gasoline emul- 
sion but the films were much coarser due to the presence of 
the large amount of added ash. 

2. A sample of grey carbonaceous shale-residue dust con- 
taining 77.9 percent of ash collected at the interface when 
shaken. with a mixture of gasoline and water. It then had the 
appearance of a sample of BS that had been coagulated with 
silicic acid (see later). Closer examination showed that an 
interfacial film had been formed (about 30 to 40 sq. cm. from 
approximately 0.2 to 0.3 gm. of the dust). On shaking this 
film enclosed varying amounts of water depending on the 
size of the enclused drops of water. 

These tests both suggest that the shale ash content 
of the solid materials present must be less than about 
70 to 80 percent before the carbonaceous material can 


be active enough to stabilize emulsions. 


Water Content 


With the emulsions the amount of water present is 
one obvious factor to be considered, but no relation- 
ship could be found between the total water content 
and the time of separation. From purely geometric 
considerations Beijerinck** estimated that the maxi- 
mum volume of water that could be dispersed as 
equal-sized spherical droplets in the oil is 74.04 per- 
cent. It is of interest that no emulsions have been 
encountered that contain quite as much as this (65 
to 70 percent of water is not uncommon) the nearest 
figure being 73.6 percent in a sample of sludge con- 
taining 7.5 percent of BS by volume. 

The pH of the water present in the plant emulsions 
has never been found to be less than eight (B.D.H. 
Universal Indicator). This is due to the presence of 
ammonia and ammonium salts in the water. The am- 
monia is present as free ammonia and ammonium 
carbonate, sulphide, etc., and ranges in amount from 
about 2 to about 7 pounds of total NH, per 1000 
gallons of water. The alkalinity to methyl orange 
usually accounts for at least 50 percent of the total 
ammonia. As is to be expected the hotter the water 
the lower is its ammonia content. 

Increasing the pH of the aqueous phase of the 
emulsion, as when determining the tar acid content 
of the oil by extraction with caustic soda solution, 
increases both the amount of emulsion formed and 
the emulsion stability. 

Decreasing the pH of the aqueous phase of the 
emulsion by the addition of a mineral acid was found 
to increase the rate of breaking. 

When crude oil was allowed to rise from a jet 
through a column of water the addition of 0.5 per- 
cent and less of sulphuric acid was found to increase 
the number and decrease the size of the drops of oil 
from a given flow. This phenomenon is due to a de- 
crease in the interfacial tension between the two 
phases and is utilized in the determination of inter- 
facial tensions by means of the Donnan pipette. 
However, mineral acids were without action on the 
BS-stabilized water-in-gasoline emulsion, 

In a review of the literature, two interesting old 
patents** ** came to light. With both these patents a 
mixture of the same chemical nature as the tar bases 
in the crude shale oil is added to the oil. When made 
slightly alkaline the oil readily emulsifies with the 
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water, It is logical, therefore, to assume that the sta- 
bilizing action of the higher pH in these emulsions is 
fundamentally the same as that of the ammonia and 
alkali in the patents. 

The ammonia content of the crude shale oil is of 
interest in connection with this fact. Ammonia is 
known to be soluble in mineral oils, but the actual 
amount present in crude shale oils has not been re- 
ported previously. The ammonia content of the oil 
from different parts of the plant ranged from 0.20 to 
0.95 pounds of total NH, per 1000 gallons of oil. The 
lowest ammonia contents were recorded with the oil 
streams that had had the most contact with water. 
The ammonia content of the crude oil from the bulk 
storage tanks has varied little from 0.70 pounds of 
NH, per 1000 gallons of oil, 


Storage of the Oil 


It has been found that the BS content of the crude 
oil increases with age, fresh oils generally containing 
only 1 or 2 grams per liter while oil from the storage 
tanks generally contains from 6 to 10 grams per liter. 
This increase in the BS content is now attributed 
to oxidation and will be discussed further in a later 
section. 

On prolonged storage the crude oil deposits a 
heavy, fairly rigid sludge on the bottom of the tanks. 
This deposit contains a high percentage of water in 
the form of large droplets enclosed in a matrix of oil 
and BS. In the tanks there has been practically no 
agitation during the deposition of the sludge and the 
BS particles have coalesced to form the rigid cell 
walls enclosing the water droplets which are some- 
what lenticular in shape and usually several milli- 
meters in diameter. 

One sample, taken from midway between the 
steam coils of a recently opened tank in order to 
obtain as undisturbed a sample as possible, contained 


% by weight % by volume 
Water 74.0 73.6 
BS 8.9 7.5 
Oil 17.1 18.9 


The percentages by volume were calculated from 
the experimental figure of 1.183 for the specific grav- 
ity of the BS and on the assumption that the specific 
gravity of the oil was 0.900 (a sample drained from 
the dumped sludge had a specific gravity of 0.899 at 
60°F.). 

In connection with these results it is of interest to 
note that Berkman and Egloff'’® in quoting Beijer- 
inck*® point out that, in theoretically possible emul- 
sions having equal-sized spherical droplets of the 
disperse phase, the critical volume relationship be- 
tween the disperse phase and the continuous phase 
is 74.04 :25.96. 

In the light of this fact the 73.6 percent by volume 
of water may mean that the sludge deposit “sets” 
after concentration to the maximum water content 
geometrically possible in the continuous phase of oil 
plus BS. 

It is of interest that, on mechanical disruption of 
this sludge, the oil and water that drain off separate 
cleanly and readily. 

In these sludge deposits bands of “pitch” occur 
and examination of these layers shows that they are 
not formed suddenly as they are pitted on the bottom, 
but they finish abruptly on top. This is as would be 
expected if these layers were deposited from the dry 
oil after the tank had been standing for some time 
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other lot of “wet” oil had been run into the tank. By 
checking the “filling history” of the tanks against the 
sludge structure on the above assumption an excel- 
lent correlation was obtained. Using this theory it has 
been possible to prophesy, within reasonable limits, 
both the amount and structure of the sludge to be 
expected in an unopened tank. 


Summary 


In summarizing the factors influencing the forma- 
tion and stabilization of the emulsions we can say 
that: 

1. The lower the specific gravity of the oil the less 
the tendency to emulsion formation and the lower 
the stability of any emulsion formed. 

2. When the oil and water are mixed together 
mechanically, emulsification is promoted. 

3. Increase in temperature increases the rate of res- 
olution of the emulsions and this effect can be at- 
tributed mainly to the decrease in the viscosity of the 
oil, 

4. The presence of carbonaceous solid particles 
(called BS) in the oil strongly stabilizes the emul- 
sions. 

5. The ash content of this BS neutralizes its activ- 
ity when comprising 75 to 80 percent of the solid by 
weight. 

6. The rate of separation of water from the emul- 
sions depends rather on the drop size of the dispersed 
water than on the amount present. (Stokes’ law). 

?. The tendency for emulsion formation and emul- 
sion stability increase and decrease with the pH of 
the aqueous phase. 

8. Reduction of the oil-water interfacial tension in- 
creases the rate of resolution of the emulsions. 

9. On prolonged storage “wet” crude oil deposits 
a heavy sludge containing a critical proportion of 
water and a very high proportion of solids. 


Treatment of Emulsions and Sludges 


The methods generally employed for the resolu- 
tion of emulsions and sludges can be divided into the 
three main classes of physical, mechanical and chem- 
ical methods. The borderline between the different 
classes is far from distinct as they shade into one an- 
other, and are often used in conjunction with each 
other. 

Several methods from each of these classes were 
investigated with view to finding the most efficient 
method for the resolution of the emulsions and 
sludges on the plant scale. 


Physical Methods 
Heat Treatment. 

The effect of temperature on the emulsions, which 
has been discussed earlier, can be put to advantage 
by maintaining the temperature of the emulsions as 
high as practicable during their passage through the 
separators, etc. If the separators are adjusted to de 
liver only oil and water an emulsion concentrate, 
containing most of the BS, accumulates until the ef- 
ficiency of the separator is seriously impaired. How- 
ever, by pumping away part of the contents of the 
separator periodically, its efficiency can be main- 
tained quite simply. The emulsion that has been 
pumped away can be concentrated further by boiling. 
After boiling for several hours it is allowed to settle 
and the oil and water that have separated are drained 
off. By this method the emulsion concentrate can be 
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further concentrated with elimination of both oil and 
water until the BS content has increased to such an 
extent (10 to 15 per cent) that the resultant sludges 
are no longer affected by boiling. 

It seems probable that the effect of boiling the 
emulsion concentrate may be also partly chemical 
because of the expulsion of much of the ammonia 
which assists in the stabilization. 

It has frequently been observed that quite obsti- 
nate sludges often become covered with a film of 
clean oil on exposure to the sun. Experimental inves- 
tigation of the action of radiant heat on the sludges, 
using several different sources of heat, showed that 
the effect was due entirely to the increase in the tem- 
perature of the surface layer of the sludge. Tempera- 
tures as much as 40° F. above the body temperature 
have been observed in the surface layer. By mechan- 
ically removing the separated oil in order to keep the 
surface of the sludge exposed to the heat rays only 
the top two to four millimeters of the sludge was 
resolved. It was found that the BS concentrated in 
a layer of very heavy sludge which was quite unaf- 
fected by the heat. This layer can be compared with 
the residual sludge obtained after prolonged boiling. 
The apparent efficiency of solar radiation in breaking 
the sludges is magnified by the fact that the oil that 
separates comes from the surface layer and so does 
not have to pass up through the body of the sludge. 

In conclusion it appears that heat treatment of the 
emulsions causes separation of oil and water finally 
leaving a heavy sludge concentrate that fails to re- 
spond to the further application of this treatment. 
Electrical Dehydration. 


Many types of electrical equipment and processes 
for the resolution of oil-field emulsions have been 
patented and described in the literature. 


When subjected to a high-tension electric discharge 
a loose emulsion broke very readily, one sample sep- 
arating about fifteen times faster with this treatment 
than without, However, this method of treatment 
was apparently quite ineffective when applied to the 
sludges which are characterized by their high solids 
(BS) content. 


Since others of the methods investigated were cap- 
able of treating these sludges this line of attack was 
not followed up. 


Mechanical Methods 
Centrifuging. 

Laboratory equipment*® capable of giving a set- 
tling force equivalent to approximately 1500 times 
the force of gravity was found to be. unable to give a 
clean separation in most cases, even after centrifuging 
for over an hour. Ayres” pointed out an interesting 
fact that the highest centrifugal force causes no 
greater coalescence than gravity alone ; consequently 
it is obvious that stable emulsions can only be 
sludged, not broken, by centrifuging. 
Filtering. 

Discussing the resolution of emulsions by filtra- 
tion Berkman and Egloff® state that “In a filtration 
Process the purpose is to remove a solid substance 
from a liquid so that one substance passes on, leaving 
the other behind, deposited on the filter. In the 
method applied for the dehydration of emulsions the 
primary object is to separate two liquid phases, both 
of them passing together through a porous or capil- 
lary medium which acts neither as a filter nor as a 
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strainer, but as a device for breaking and coalescing 
the globular particles of the emulsion.” 

Experimental work involving the action of various 
filter media in the resolution of emulsions was car- 
ried out, and the results are set out below. 

Sand. 

Coarse, highly siliceous sand that had been 
thoroughly washed in running water to remove dust, 
fine sand, chips, etc., was used in these tests. The 
washed sand grains were between 1/12-inch and 1/8- 
inch in diameter. 

When filtered through this sand plant emulsions 
were found to break with varying degrees of com- 
pleteness, as high as 100 percent resolution ‘being 
sometimes obtained: The results of these tests can 
be summarized as follows: 

1. The filter holes in the funnel had little, if any, 
effect in the breaking of the emulsions. 

2. All tests using a sand bed were positive. 

3. Slow filtration through the sand bed had less 
effect than rapid filtration. 

4. A warm filter bed was more effective than a cold 
one. 

5.-A sample of emulsion was less effected by fil- 
tration after it had been more thoroughly dispersed 
by repeated shaking. 

6. The rate of filtration decreased with increasing 
amount of filtrate; the bed finally choking up alto- 
gether. 

?. The main increase in thé resistance was in the 
surface layer of the filter bed. 

8. The efficiency of the filter bed fell off rapidly 
with use. 

9. Examination of the filter bed at the end of the 
tests showed that each grain of sand was covered 
with an oil film to which numerous black particles 
of BS were adhering. This showed that a considerable 
amount of sludge-forming materials had been re- 
moved by the filter bed. 

The effect of temperature on the efficiency of the 
filter bed is in line with the observation of Gilpin 
and Schneeberger** who found that passing a Cali- 
fornia crude-oil emulsion through fullers earth at 
20° C. gave little separation but satisfactory results 
were obtained at 70° C. 

Shale Fines. 

Only a negligible resolution was obtained on filtra- 
tion of the emulsions through a bed of shale fines 
(plus 1/8-inch minus 1/4-inch). Examination of the 
filter bed at the end of the tests showed that the upper 
layers of the shale were quite free from adhering BS 
particles but there was a little present on the shale 
at the very bottom of the bed. 

Metal Turnings. 

Only a negligible resolution was obtained on filtra- 
tion of the emulsions through a bed of metal turnings. 
This observation is in direct contrast with the prac- 
tice adopted by Maschinerien Apparaten Fabriken” 
who obtain resolutions of emulsions by throwing 
them under pressure upon sharp edges or knives, 
e. g. steel shavings, and then allowing them to settle. 

From the fact that the metal turnings presented 
both a far greater surface area and number of sharp 
edges to the emulsion it appears that the action of 
the sand was specific rather than mechanical. This is 
supported by the observation that the BS particles 
accumulated on the sand grains and not on the other 
filter media. Similar specific action with other filter 
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media in resolving emulsions has been noted with 
such materials as fullers earth** the adsorptive prop- 
erties of which are well known. 


Chemical Methods 


It is now an established fact that, in most cases, 
three components are esSential for the formation of a 
stable emulsion, .viz: two liquids and an emulsifying 
agent. In relation to this statement Lewis® * claims 
that, in the absence of an emulsifying agent, the 
maximum amount of oil that can be dispersed in 
water is two percent. 

In order to break the emulsion chemically an agent 
is needed that will destroy the action of the emulsify- 
ing agent that is present naturally. In a previous sec- 
tion of this paper the stability of the emulsions and 
sludges was shown to be affected by a variety of fac- 
tors, the following being those that should respond 
readily to the appropriate chemical treatment: 

1. The BS present in the oil; 

2. The oil-water interfacial tension; 

3. The ammonia present in the aqueous liquor. 

The investigation outlined below can be con- 
veniently subdiv.ded into three sections in which the 
line of attack was against each of these factors in 
turn, viz: respectively a coagulant to entrain and 
precipitate the BS; wetting agents to decrease the 
interfacial tension; and acid to neutralize the am- 
monia, etc. 

Silicie Acid. 

The active BS is an extremely finely divided car- 
bonaceous material which can be expected to act as 
an emulsifier in exactly the same manner as does 
carbon black. Since this is a hydrophobic material a 
hydrophylic colloid such as silicic acid should be an 
effective treating agent.** *° The results obtained with 
the sand filtration work strongly supported the sug- 
gestion that the emulsions might respond to a treat- 
ment with silicic acid. 

In order to obtain an indication of the action of 
silicic acid on the BS, preliminary work was carried 
out with BS-stabilized water-in-gasoline emulsions. 
This established the following facts: 

1. Coagulated silicic acid promoted an unstable 
emulsion of gasoline in water.*® 

2. Coagulated silicic acid broke the BS-stabilized 
water-in-gasoline emulsion.’® 

3. When the BS particles were somewhat granular 
(as with the BS from an acid-treated sludge) the 
effect of the excess silica was readily observed. 

4. Uncoagulated silicic acid in a slightly acid solu- 
tion had no action against a BS-stabilized emulsion. 

5. In the concentrations used (up to 20 percent) 
mineral acids had no action on the BS-stabilized 
emulsion. 

6. When filtered through a fresh bed of sand the 
BS-stabilized emulsion broke as cleanly as when 
coagulated silicic acid was added; the BS mostly re- 
maining at the phase interface in an inactive form. 

7. Precipitated aluminium hydroxide was also 
found to be active against the BS but it was by no 
means as efficient as the silicic acid. 

From these results it is obvious that the action of 
the silicic acid on the BS is the same as that of the 
sand bed used in the filtration work. 

On the laboratory scale quantitative results were 
obtained with plant emulsions when small amounts 
of silicic acid were used (0.04 to 0.05 grams of SiO, 
per liter of emulsion), but the results observed were 
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only slightly positive. It was found that after this 
slight chemical treatment the emulsions responded 
somewhat to a mechanical treatment such as filtra- 
tion through cheese cloth or agitation with air. That 
only slight positive results were observed with these 
tests can be attributed to insufficient treatment with 
the silicic acid. 

The addition of silicic acid equivalent to 0.5 gram 
of silica per liter of plant emulsion was quite effec- 
tive; but the deposition of the coagulated BS on the 
walls of the containers prevented the quantitative 
determination of the effect by the usual visual method. 


Although this treatment was quite satisfactory 
with the emulsions it failed with the sludges because 
of their exceedingly high solids content. 


Wetting Agents. 

A survey of work on emulsions and emulsifying 
agents shows that a decrease in interfacial tension 
usually promotes emulsification. 
Egloff,’’ however, remark that “Tretolite,” which is 
one of the proprietary brands of reagents used to 
break flow oil emulsions, lowers the interfacial ten- 
sion. Mighill** describes experiments whereby coal- 
tar emulsions were successfully broken by the em- 
ployment of wetting agents. He describes a wetting 
agent as “any agent which, added to an emulsion of 
water-in-oil, will lower the surface tension at the 
interface so that the drops will expand and fuse with 
adjacent drops.” 

The following commercial wetting agents were 
examined as de-emulsifying agents: 


’ 


Nature 


Agent 
Sulphated fatty alcohol 


Lissapol C 

Lissapol LS 
Turkey Red Oil PO 
Perminal WA 


Sulphonated castor oil 
Sulphonate of an alkylated 
aromatic compound. 


Since the addition of sulphuric acid had been shown 
to decrease the oil-water interfacial tension it was 
included in these tests. Pine resin (crude abietic acid) 
also was used in some of the tests in a concentration 
four times that used for the other five agents. 


The tests were carried out in a hot water bath 
maintained at 84° + 2°C. 

With artificial emulsions prepared from a heavy 
crude oil (specific gravity 0.900 at 60° F.) and bore 
water the de-emulsifying activities of these various 
agents and sulphuric acid when used in concentra- 
tions ranging from 0.025 to 0.125 percent were found 
to be in the following order: Sulphuric Acid > Lissa- 
pol C > Turkey Red Oil PO=Perminal WA> 
Blank = Resin > Lissapol LS. 

As a check on the effect of the materials such as 
the ammonium carbonate present in the aqueous 
phase of the plant emulsions a further series of tests 
was carried out using an artificial emulsion prepared 
from a sample of crude oil (specific gravity 0.886 at 
60° F.) and water previously separated from plant 
emulsions. The results of these tests placed the agents 
in the following different order of activity : Sulphuric 
Acid > Resin > Turkey Red Oil PO > Perminal WA 
= Blank = Lissapol C = Lissapol LS. 

These results showed that the materials present in 
the aqueous liquors from the plant materially affect 
the stability of the emulsions and the activity of the 
various agents. The improved efficiency of the resi 
was undoubtedly due to the formation of a resin soap 
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with the ammonia and this would have “wetting” 
properties. 

In equal concentrations by weight sulphuric acid 
was the most efficient of the materials tested. Under 
these circumstances it was considered to be not 
worthwhile attempting to resolve the stubborn 
sludges by means of proprietary wetting agents. 


Acid 
Action of the Acid. 

With these shale-oil emulsions acids have been 
shown to be active resolving agents by decreasing 
the oil-water interfacial tension and by neutralizing 
the ammonia, etc., present in the aqueous phase. 

Hydrochloric acid and sulphuric acid were both 
quite efficient but the former was not considered as 
itis the dearer reagent and residual traces possibly 
left in the oil would give rise to corresive conditions 
in the refinery equipment more readily than would 
sulphuric acid. Both sulphuric acid obtained by 
hydrolysis of the refinery acid sludge and containing 
an appreciable amount of tar bases, and acid sodium 
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sulphate were tested and both gave results. which did 
not differentiate them from the pure acid. Examples 
of the quantitative effect of the action of the acid are 
given in Graphs II and III. 


A few other investigators have used acids to re- 
solve emulsions but this practice is by no means 
common because, when applicable, possible corrosion 
of equipment, etc., is a powerful argument against 
their use. However, tar bases are very active acid- 
corrosion inhibitors and an appreciable amount can 
be taken up from the oil by the acid; with this oil as 
much as 0.07 gram equivalents per liter have been 
found in the acid after treatment. The negligible 
corrosion experienced even after prolonged use of 
mild-steel tanks for the treatment is attributed to 
this cause. 

Sherrick** found that acids were effective in re- 
solving an emulsion from a Texas field. Their. effi- 
ciency was proportional to the hydrogen ion concen- 
tration, this being the effective agent by neutralizing 
the negative charge carried by the water globules. 

Bukh*** resolved Kala crude oil emulsions by the 
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addition of 1 percent of 25 percent regenerated sul- 
phuric acid at 50° C. The contacting period in the 
acid treating equipment was seven to eight seconds. 
Twenty to 30 percent of sea water subsequently was 
used to wash away the acid. He also resolved Baku 
crude oil emulsions®* by treatment with sulphuric 
acid followed by neutralization with caustic soda. 

Kligerman™ reports that the heavily emulsified 
Kala crude oil in Tsaritstan, used as a boiler fuel, had 
been demulsified by admitting 0.5 percent of sulphuric 
acid and agitating with steam and air. The acidified 
water collected on the bottom of the storage tank and 
was constantly replaced by fresh water. 

Bottars™ also used acids for the disintegration of 
emulsions but he used as much as 5 percent of sul- 
phuric acid to resolve oil-in-water emulsions con- 
taining solid substances. 

It is of interest to note that, after contact with an 
excess of concentrated sulphuric acid, the crude shale 
oil exhibits a very strong blue fluorescence in place 
of the usual dark green fluorescence. 

Experiment showed that the treatment of the emul- 
sions with dilute mineral acids increased the amount 
of BS present quite considerably. All emulsions tested 
showed the lenny of the acid treatment and all 
showed an increased solids content; the more acid 
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used and the higher the temperature the greater the 
amount of solids formed. This was obviously due to 
the acid polymerizing part of the more unstable con- 
stituents of the oil. 

In order to determine the effect of the acid 
treatment on the oil 10 milliliters of 2.58N sulphuric 
acid, 100 milliliters of distilled water and 200 milli- 
liters of crude oil were stirred together in a beaker 
and heated. Some gummy sludge was formed but 
this redissolved on further heating. The heating was 
continued until the water began to boil. Only about 
one half a milliliter of a pitchy solid was formed. 
Examination of the treated and untreated oils showed 
that it can be safely considered that the acid treat- 
ment had no deleterious effect on the oil as a raw 
material for the manufacture of gasoline by the proc- 
ess of thermal cracking, 

In summarizing the action of sulphuric acid, we 
can say that its superior action over all the other 
agents investigated in connection with crude shale 
oil emulsions can be attributed to its threefold 
action in: 

1. Decreasing the oil-water interfacial tension. 

2. Coagulating the surface active BS by entrain- 

ment in the trace of. polymerization product 
formed. 
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3. Neutralizing and decomposing the ammonium 
carbonate, etc., present in the aqueous phase of 
the plant emulsions. 


/ 
Storage Quality of the Acid Treated Oil 

Although the acid treatment proved effective in 
breaking the emulsions and did not affect the crack- 
ing quality of the oil the effect of this treatment on 
the storage quality of the oil was unknown. 

The apparatus shown in Figure 1 was designed 
with the object of acid washing the crude oil at a 
somewhat elevated temperature (approx. 90° C.) in 
the same manner as it would be washed on the plant 
scale. In passing down the tube to the base of the 
washing tower the oil was heated to practically the 
bath temperature before entering the acid. 

The BS content of the oil was determined gravi- 
metrically since it was found impossible to obtain 
reliable values by means of the standard centrifuge 
method.”® 

The oil used for these tests was taken from the 
final crude oil storage tanks and had a specific gravity 
of 0.889 at 60° F. 
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TABLE 1 
Initial acid strength (Ha804)........... 0... c eee e cence ee eee 0.236N  0.305N 
Results contents in grams per liter): 
Genet catune ove = edona nie Ee RIES BS 2.11 1.50 
PE wdi:vcncasndnnbase ceadets tas eine scelsawsnenee 2.28 1.53 
Untreated after 48 hours... ...... 2... 6.6... e cece cee eeeee 2.53 2.45 
Tiented aber 46 ROI. oo soins occas ccccscdecsvescccws sede 3.05 2.70 














When unacidified water was used the drops of oil 
were very large but when a little acid was added 
the drop size immediately decreased. This was due 
to the decrease in the oil-water interfacial tension. 








TABLE 2 
ee - fal NO - ins ts ois « eecaelev aba bebe ood 0.145N stele 
esults contents in grams per : . - 
Sample Sample 
DR DR EOE 55, o dvicis chiens oedhveudis ocUnd Gaur eudas 1.45 1.45 
After standing open for 234 days..................cseeeeeees 3.3 5.2 
After standing sealed for 234 days.................0.0cseeee 2.1 1.9 











If the unacidified water was used to wash much oil 
subsequent acidification caused considerable efferves- 
cence, suggesting that the water took up ammonium 
carbonate from the oil. In any experiment this nat- 
urally would decrease the concentration of the free 
acid in the wash liquor. The acid also took up some 
tar bases from the oil, changing color through orange 
to red as it did so. 

After every run there was a small deposit of tar on 
the walls of the tube at the level of the oil-water 
interface. The BS content of the treated and un- 
treated oil was determined both before and after 
standing in open flasks at room temperature for 48 
hours. 

From the results obtained (see Table 1) it appears 
that the immediate effect of the acid wash was to 
increase the BS content of the oil very slightly. How- 
ever, there was an increase in the BS content of the 
samples that had been allowed to stand; the content 
of the treated samples increasing a little more than 
that of the untreated samples, 

Samples of the treated and untreated oils were 
stored both with and without access of air for an 
extended period before being analyzed for their BS 
content. The sealed samples were stored in stoppered 
flasks that were filled completely. 

With the results obtained (see Table 2) it must be 
noted that, in this case, the immediate BS content 
of the oil was not affected by the acid. This may well 
be due to the lower concentration of acid used. 

The BS content of the samples thai stood open to 
the air for about eight months increased considerably, 
but with the acid-washed sample this increase was 
approximately only 50 percent of the increase of the 
unwashed sample. This can be attributed to the acid 
causing the polymerization of some of the BS-form- 
ing materials and their subsequent deposition at the 
oil-water interface. However, corresponding that had 
been sealed, but were not perfectly airtight, also 
showed a BS increase, but to a very much smaller 
extent. This suggests that the increase in the BS 
content of the crude oil on standing is almost, even 
if not entirely, due to atmospheric oxidation. 


Sludge Treatment 


From these results it can be said that, by removing 
some of the BS and sludge-forming materials a mild 
acid wash improves the storage stabikity of the crude 


shale oil. 
Heating the emulsion concentrate or sludge with 
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a little sulphuric acid was found to be an efficient 
method for the’ recovery part of the oil and, on the 
laboratory scale, the oil recovery was far greater 
when acid was used than when heat alone was 
supplied. - 

Heating a 30-gallon sample of a heavy sludge (2.3 
percent BS) with 3 pounds of sulphuric acid resulted 
in the recovery of 67 percent of the oil present. The 
residual sludge in the drum after draining had a 
solids content several times that of the original sludge 
and it contained 37 percent of oil. The ash content of 
the BS from the treated sludge was about half that 
of the BS from the original sludge. This observation 
is in agreement with the very mild polymerizing 
action of the sulphuric acid that has been remarked 
on previously. The recovered oil appeared to be no 
different from the usual crude oil but for a slight loss 
of the lower-boiling fraction. 

After the treatment of the sludges with sulphuric 
acid had been proved to work on a small scale several 
full-scale tests were carried out on the plant, using 
open tanks holding 4000 to 10,000 gallons of sludge. 
These tests showed that, when the sludge concentrate 
failed to respond to further boiling, the addition of 
as little at 0.1 percent by volume of 95 percent sul- 
phuric acid had a marked concentrating effect, and 
that 0.25 to 0.4 percent of acid was able to concen- 
trate the sludge sufficiently to facilitate ready han- 
dling when cleaning the tanks after treatment. This 
factor alone is of sufficient value to warrant the 
treatment apart from the value of the oil recovered 
and the considerable reduction in the volume of the 
residual sludge that has to be handled and dumped. 
The composition of this residual sludge is compara- 
tively constant, the acid concentration from 0.25 per- 
cent up having no apparent effect on the proportions 
of the various constituents which are usually within 
about 1 percent of 48 percent of water and 25 percent 
of solids. 

It was also found that the method employed in 
adding the acid was most important, thorough mixing 
being absolutely essential as otherwise portions of 
the sludge, especially in the corners of the tank, could 
readily escape treatment because of its semi-solid 
nature. 


Disposal of the Waste Acid Liquor 


The waste aqueous liquor from the acid treatment 
of the sludge usually contains up to about 1 percent 
of total sulphuric acid, 25 percent or so of which is 
in combination with tar bases from the oil. It also 
contains an appreciable amount of iron sulphates 
present as impurities in the original acid. The neg- 
ligible corrosion experienced in handling this liquid 
in mild-steel tanks, even though the usual treatment 
involves boiling, can be attributed to the presence of 
the tar bases which, as a class, are known to exhibit 
strong acid-corrosion inhibiting powers. The waste 
liquor from the rest of the plant is ammoniacal and 
contains traces of sulphides, etc. When draining the 
acid liquor the relative flows of the two effluents are 
such that the mixture has a pH about 8. Under these 
conditions the tar bases and iron oxides and sulphides 
that are precipitated form an extremely fine, almost 
colloidal, suspension that requires several hours to 
separate out. The addition of alum to the sludge at 
the time of treatment was found to improve the floc- 
culation characteristics of this troublesome precipi- 
tate, the effluent neutralized waste liquor then clari- 
fying much more rapidly. 
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Summary 
The different methods examined for the resolution 
of the emulsions and sludges are summarized below: 


A. Physical Methods 


(a) Heat Treatment. Maintaining the emulsions as 
hot as possible speeds up their resolution. The emul- 
sion concentrates can be readily concentrated further 
by boiling; oil and water separating until only a 
heavy sludge is left. Experiments with radiant heat 
showed no advantage over the use of direct heat. 

(b) Electrical Dehydration. Although electrical meth- 
ods showed promise with the emulsions, the sludges 
did not respond. 


B. Mechanical Methods 


(a) Centrifuging. This method is fairly successful 
only with the emulsions and is of no use with the 
sludges. The solids deposited from the oil are a 
handicap to the application of this method. 

(b) Filtering. Initial excellent resolution was ob- 
tained on filtering the emulsions through course, 
highly siliceous sand but the bed fouled rapidly due 
to the decomposition of the BS on the surface of the 
sand particles. The action of the sand was shown to 
be specific by comparative tests with filter beds of 
different materials. 


C. Chemical Methods 

(a) Silicic Acid. Silicic acid was shown to be an 
effective agent for treating the BS-stabilized emul- 
sions because of its power to coagulate and precipi- 
tate the BS in an inactive form. 

(b) Wetting Agents. Reduction of the oil-water inter- 
facial tension by means of wetting agents was effec- 
tive in increasing the rate of resolution of the emul- 
sions. The dissolved substances such as ammonia, 
present in the aqueous liquor from the plant emul- 
sions affected the efficiency of the different agents. 
Weight for weight, sulphuric acid was the most effi- 
cient agent tested. 

(c) Acid. Acids are effective in increasing the rate of 
resolution of the crude shale-oil emulsions. Several 
other investigators have used acid to resolve emul- 
sions but, owing to the possibility of corrosion 
trouble, this method is of small application. The BS 
content of the oil tends to increase slightly on acid 
treatment but, otherwise, the quality of the oil is 
practically unaffected, the storage quality being im- 
proved slightly. The activity of the sulphuric acid 
can be attributed to its action in: 

1. Decreasing the oil-water interfacial tension. 

2. Coagulating the Surface active BS by entrain- 
ment in the trace of polymerization product 
formed. 

3. Neutralizing and decomposing the ammonium 
carbonate, etc., present in the aqueous phase of 
the plant emulsions. 

Laboratory and plant tests show that boiling the 
sludges with 0.25 to 0.4 percent of sulphuric acid 
results in the separation of much oil and water and 
the residual comparatively small amount of sludge is 
more handleable and disposable. The effluent acid 
liquor is neutralized by the excess of waste am- 
moniacal liquor from the rest of the plant and the taf 
bases, etc., removed by coagulation with alumina 
added as alum to the acid liquor. The negligible corro- 
sion trouble experienced even after two years ot 
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treatment is attributed to the presence of dissolved 
tar bases in the dilute acid liquor. 
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APPENDIX 
Special Analytical Methods 


1. Determination of the Rate of Resolution of the 
Emulsions. 

Two hundred and fifty milliliters of the test emul- 
sion were poured uniformly into each of several 
250-ml. graduated cylinders and any reagent added 
from a pipette. Each cylinder was then inverted 
several times to insure thorough mixing with the 
reagent. The cylinder without any reagent was sub- 
jected to the same treatment. The cylinders were 
then all placed in a bath of hot water maintained 
within 1° C. of the temperature of the test. The time 
was observed from the completion of this operation. 
When a reading was taken the cylinder was lifted 
from the bath and rotated sharply several times to 
break the adhesion of the coarse emulsion films to 
the glass. Although the amount of handling did not 
affect the rate of true séparation it was kept con- 
stant for all samples and readings throughout each 
test. With the hotter samples, this manipulation was 
unnecessary but at the lower temperatures the oil 
films tended to adhere to the glass so strongly that 
the separation could not be observed without it. 

2. Determination of the BS content of the oils. 

The simple centrifuge method** was examined and 
was found to give quite erratic results, so the deter- 
minations were carried out gravimetrically. 

A non-aromatic solvent such as petroleum ether 
was used to dilute the oil since the BS is largely 
soluble in benzene. A measured volume of the oil was 
diluted with one to two times its volume of the 
solvent and filtered through a filter paper that pre- 
viously had been washed with the solvent, dried and 
weighed to 0.01 gram. The precipitate tended to clog 
the filter so suction could not be used. Quicker filter- 
ing was obtained if the precipitate were frequently 
washed to the bottom of the filter by a jet of the 
solvent. The filter and precipitate were then washed 
until completely free from oil and dried in the air 
oven with the door ajar until free from the odor of 
the solvent. They were then weighed to 0.01 grams 
and the BS expressed as grams per litre of oil. 

Since filter paper is hygroscopic, it was weighed 
immediately after being removed from the air oven. 
This was easily done, as the paper cooled very rapidly. 

3. Examination of Sludges. 

One hundred to 200 milliliters of sludge were 
weighed into a 500 or 1000 millileter bolthead flask 
to 0.1 gram, and 100 to 200 milliliters of heavy non- 
aromatic gasoline or lighting kerosine added. The 
water was distilled off, using a modified Dean and 
Stark apparatus. When all the water had distilled off, 
the contents of the flask were filtered through a 15 
cm. No. 1 Whatman filter paper that had previously 
been dried in the air over for a short time, and then 
weighed to 0.01 gram. The residual solids were rinsed 
from the flask with a light gasoline (not benzene), 
and the precipitated BS washed until the filtrate was 
colorless. The filter paper and the BS were dried in 
the air oven with the door ajar until free from the 
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odor of gasoline before weighing. The oil content was 
found by difference, 

4. Determination of the Specific Gravity of the BS. 

The carbonaceous BS samples were not at all 
readily wetted by water so another liquid had to be 
used which would efficiently “wet” the powder be- 
fore SG determinations could be carried out by the 
density-bottle method. Gasoline was found to be such 
a suitable liquid. It was found that the powder was 
much more readily wetted if added to some gasoline 
in the bottle rather than the gasoline added to the 
powder. A heavy gasoline or kerosine was used to 
reduce evaporation changes during the determinations. 


5. Determination of Ammonia in Crude Oil. 

One hundred milliliters of the oil were measured 
into a flask of 500 milliliters capacity or larger, to- 
gether with 100 milliliters of ammonia-free distilled 
water and 5 milliliters of 30 percent caustic soda 
solution. The addition of 5 milliliters of amyl alcohol 
was made to promote more even boiling with less 
bumping. The mixture was then distilled through a 
splash-head into a known amount of standard acid, 
about 20 milliliters of decinormal acid being suffi- 
cient. After all the ammonia had distilled off the acid 
was back-titrated with standard caustic soda using 
methyl orange indicator. 

If insufficient water had been added severe bump- 
ing would occur while without the amyl alcohol 
severe priming and foaming was likely to ruin the 
determination. 
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Skelly Blends Gasoline Before Sweetening 


if THE treating process of Skelly Oil Company, 
Eldorado, Kansas, the desired blends for balanced 
motor fuel are determined prior to the sweetening 
process, Thus two grades of straight-run gasoline, 
two cuts of cracked distillates, the product from vapor 
recovery and natural gasoline become a. common 
stream on the liquid copper side of the treating unit. 

The treating plant is a combination of caustic 
washing for hydrogen sulfide removal, followed by 
sweetening. Chemical treating is an individual proc- 
ess for each commodity, which goes to its respective 
stock tank. In turn pumps and control equipment are 
set for delivering required proportions of the several 
materials, which then go to the copper sweetening 
equipment correctly blended for a balanced motor 


fuel. Although the two treating processes operate in- 
dependently, they are grouped in and around one 
building and have common control. This grouping 
plus the blending arrangement reduce pumping and 
handling requirements in contrast with the practice 
of blending after final treating. 

Caustic contact is provided in two rows of vertical 
vessels which are housed for a part of their length. 
The arrangement allows an alley between the tank 
batteries. Material for caustic contact is delivered to 
each vessel through a motor-driven, close-coupled 
centrifugal pump. This pump and its drive are 
mounted vertically to a bracket welded to the side of 
the vessel. This installation requires less space and 
allows use of short suction and discharge lines. This 


~ 
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Alley-way between vertical 
contact tanks in Skelly Oil 
Company's treating plant at 
Eldorado, Kansas. Mixing 
pumps are vertically mounted 
on brackets welded to the 
side of the vessel. Building 
housing this equipment 's 
readily seen in the general 
view of the treating plant 
shown at top of this page. 
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pump assures adequate contact 
between chemical and distillate, 
which is delivered from working 
storage by commodity pumps. 


Suction to these pumps. is so 
manifolded that both product and 
chemical can be controlled manu- 
ally at the vessel. The discharge 
is near the middle of the tank. 
Treated gasoline leaves each ves- 
sel at the top and passes into a 
succeeding tank for settling. From 
the settler it flows at process pres- 
sure to vapor-proof storage. where 
it is available for the combination 
blending and copper sweetening 
process. 

When a motor fuel is to be 
blended, calculations are made to 
determine proper amounts of each 
product essential to a gasoline of the required gravity, 
distillation range and octane value. Control instru- 
ments then are set to bring these proportions into a 
common stream, which goes into the copper sweeten- 
ing unit. The copper treating plant consists of two 
units, which may operate simultaneously but there 
is no provision for combining streams after treating. 

Pumps for the several liquids of each blend are in 
the open space of the treating room. Suction is so 
manifolded that any pump can .be shifted from one 
tank to another. The discharge of each pump is so 


arranged that it can work with either section of the 


treating plant. 

Contact of the correctly proportioned gasoline 
stream is through corrosive-resistant pumps. The 
treating agent is delivered through plastic piping. 
Thus from the several distillate streams and the one 
treating-agent pump, the complete blend of motor 
fuel comes in contact with the treating agent. 

Each side of the sweentening plant consists of 
three wooden tanks. Two tanks of each battery are 
connected to suction on the contact pump, while the 
third tank is for regeneration of the treating agent. 
After contact with the liquid copper stream in the 
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Two motor-driven pumps operate in series to mix chemicals with products in copper treating plant. 


treating pump the combination of motor fuel and 
treating agent passes overhead to a_ glass-lined 
breaker tank. Each side of this part of the treating 
process has its individual breaker tank. The breaker 
tank is elevated, so both gasoline and treating fluid 
leave by gravity after separation. Level controls at 
each end of these tanks permit gasoline to leave at 
the top of the shell, while the chemical flows from the 
lower side, Since no emulsion is formed, separation is 
rapid in this tank. 

The treated motor fuel flows by gravity to storage 
after pass through a sodium sulfide wash, a precaution 
against carry over of copper from the breaker tank. 

From the breaker tank the treating agent, then 
cuprous chloride, goes to the aerator vessel where it 
is converted to cupric chloride and is ready for intro- 
duction in the system as a treating agent. 

The aerator tank is equipped with an air header 
so compressed air can be introduced into the liquid 
near the tank bottom. The air passes through diffu- 
sion discs to assure maximum contact between air 
and liquid. Air is delivered by a motor-driven com- 
pressor at 15 pounds discharge pressure. 





The Laboratory of the German Gold and Metals Separation 
Company, Frankfort-on-Main* 


A iin to Griffin’ the combustion of sul- 
phur-containing oils in the calorimetric bomb gives 
results which are to low, which is said to be due to 
the fact that sulpho-acids which form to some extent 
yield water-soluble barium salts, and therefore escape 
determination. According to his views, this is es- 
pecially pronounced in the case of mercaptans; he 
gives no further conditions as to’ the combustion 
technique, nor is any mention made concerning oxy- 
gen pressures used in the combustion. He examined 
the filtrate for sulphur derivatives, since in the exit 
* Translated from Brenn- Chemie 20 (1939) 348. 
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gases no sulphur dioxide could be detected. He was 
able to determine and account for the missing sul- 
phur to a great extent by heating under reflux for 
several hours with concentrated hydrochloric acid, 
concentrating finally and heating to dryness. 

It should be mentioned that this secondary treat- 
ment was always found necessary, even with the 
combustion of pure sulphur. 

In contrast to the above Weisselberg? found he 
could account for 98-99 percent of the sulphur in the 
combustion of a gasoil containing sulphur in solution, 
as well as for oils containing sulphur derivatives, to- 
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TABLE 1 
Combustion of Ethyl Mercaptan at Various Pressures 
PERCENT SULPHUR FOUND FOR A CONTENT OF 
3.43% or 5.17% S$ or 5.1 45.6% S or 45% 
M “ or Mercap.—S or 59% Mercap—S or 87% 
Ethyl Mercap. With Ethyl abode. With Ethyl Mercap. With 
Combustion Further} Farther} Further 
Press. Atm. Treat- Treat- Treat- 
of Oxygen | Bomb | ment | Total | Bomb | ment | Total | Bomb | ment | Total 
10 + ‘ ie ee 
15 yr ie X OEE fens ee ae 
20 A, “ye ; AP gt? ces 
25 3.10 0.2 3.30 > Se eS Se 

3.44 én 3.44 ae EN ES) at a ae y 

3.27 0.12 3.39 aa Pe Tee 1 rey 

30 3.43 xe 3.43 5.13 trace | 5.13 40.3 4.1 44.4 

3.42 3.42 5.13 trace | 5.13 | ..... ae Re 
35 3.43 3.43 5.17 tee 5.17 45.0 0.22 45.22 
were ye 5.18 5.18 41.7 2.17 43.87 
40.9 3.21 44.11 



































* Exit gases smell of mercaptans. 


gether with benzine containing thiophenol in added 
form. His method was to conduct the combustion at 
a pressure of 35 atmospheres, and oxidized with 
bromine water after allowing the aqueous solution 
to stand in cold water 10 minutes. In determining 
pure sulphur he added hydrocarbon material since 
he lays stress on the formation of water during com- 
bustion. Due to the abundant formation of water the 
sulphur-oxides are rapidly precipitated, as mentioned 
also by other workers in this field*. He does not 
agree with Griffin in his theory concerning his ex- 
planation of the formation of sulpho-acids, especially 
since he could determine very accurately the sulphur 
contained in mixes of thiophenol which were as high 
as 8-21 percent in sulphur content. 

Graefe* carried out considerable work and does not 
agree with the above views concerning the formation 
of sulpho-acids under the described condittons. Ac- 
cording to him Griffin apparently lost his sulphur in 
the exit gases, If this were the case though, then 
Griffin could not have found some sulphur in the 
filtrate. 

Our own investigations have shown that in dealing 
with hydrocarbons containing mercaptan-sulphur, we 
could obtain the correct values without too stringent 
precautions by ordinary bomb combustion methods. 

We employed a vanadium steel (V-A) bomb, con- 
taining a metal cup of 20/40 chrome-nickel steel, 
which is exceedingly resistant to high temperatures. 
(V, A in this case, for example, is not especially 
suited, since at high temperatures it loses its austeni- 
tic structure). The chrome-nickel cup’ has lasted 
through several hundred determinations. The steel 
becomes coated with a very thin oxide coat, though 
this does not cause any sulphur to combine with it; 
perhaps the cup does not get hot enough to form 
metallic sulphides. The cup also preserves its shape 
very well in contrast, to say, platinum—so that we 
found it well suited for this work. 

For the combustion we employ a small bulb filled 
with the unknown oil, and stoppered with a small 
cork; the weight before and after filling this bulb 
equals the weight of the oil used so that there is no 
loss of light or volatile portions of the oil. The bulb 
is laid in the metal cup and the ignition wire is fas- 
tened tightly in a slit in the cork. Just before closing 
the bomb the point of the bulb is broken off and the 
point is also laid in the cup. One obtains in this man- 
ner a rapid and complete combustion. If one employs 
the customery well known thin-walled bulbs there is 
great danger that the oxygen under pressure will col- 
lapse them violently and spatter some of the oil out 
of the cup, which results in some of the oil not being 
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burned up. If, likewise, one adds a small amount of 
lye to the cup a procedure quite advantageous for 
the quick absorption of the sulphur-oxides, the possi- 
bility of non-combustion of some of the sample is 
even greater; this is because when the bulb splinters 
in the cup it is very likely that part of the sample is 
easily thrown out in the lye, and there again escapes 
combustion. 

As a comparative test procedure we used the com- 
bustion method (in a quartz tube) of Grote and Kre- 
keler® as a check—a method which is quite time- 


consuming but which always yields excellent results.’ 


This method alows all the sulphur to be completely 
burned and it has also an advantage of employing 
large samples for the determination, making for great 
accuracy where samples contain minute-amounts of 
sulphur. The mercaptans were determined by nitra- 
tion with silver nitrate® after adding methanol’. 

Earlier determinations showed us the effect of the 
pressure and water-vapor. One should not work at 
too low a pressure; 15-25 atm. as often recommended 
will not suffice. 

For test determinations we used ethyl mercaptan 
in various dilutions with sulphur-free naptha; care 
was taken to prevent any previous oxidation so that 
sulphur was known to be all in the mercaptan form. 

We burned the oil samples under various initial 
oxygen pressures in order to determine the effect of 
the combustion pressure; one gram samples were 
used for sulphur-poor oils, and 0.4 gm samples for 
high-sulphur oils. Whenever the odor indicated there 
were no unspent mercaptans present, and yet not ob- 
taining the theoretical percentage, then the filtrate 
was further worked up according to Griffins’ de- 
scribed method. 

The results are shown in Table 1. The results ap- 
pear to be dependent on pressure and on the mercap- 
tan concentration. One obtains trustworthy results 
with a concentration of 3 percent mercaptan sulphur 
at 30 atmospheres with 5 percent concentration one 
is forced to use 35 atmosphere pressure. With high 
mercaptan content this pressure seems inadequate; 
the Griffin treatment then leaves much to be desired. 
Aside from the cumbersome procedure theoretical 
values were not obtained in any case, as’one would 
have expected from the described procedure of Grif- 
fin. 

The fact that Weisselberg obtained exact results 
with thiophenol is not astonishing since the lower 
aliphatic mercaptans are more stable than thiophenol. 
and also very volatile; his determinations contained 
21 percent sulphur. One is uncertain concerning Grif- 
fin’s results about aliphatic mercaptans; it does not 
seem at all clear that he obtained as in the case of 
elementary sulphur values which were to low—find- 
ing this sulphur in the filtrate from the barium sul- 
phate precipitation. 

Summary 

Low weight aliphatic mercaptans can only be ac- 
curately determined in the calorimetric bomb by em- 
ploying initial oxygen pressures of at least 35 atmos- 
pheres; the mercaptans must be highly diluted. Us- 
ing concentrated mercaptans the method of Grote 
and Krekeler (combustion in quartz tubes) is also 
still an excellent method. 
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X-Ray Dittraction 





ARTICLE 3 
Application of X-Ray Diffraction 


F. G. FIRTH 
Application Engineer, North American Philips Company 


As HAS been indicated previously, the science of 
x-ray diffraction is essentially a structure analysis, in 
which the arrangement of the atoms within the ma- 
terial and their relationship to each other provide the 
analytical information. 

The information desired, however, will not be of 
the same type in each case, and will govern the 
method of analysis employed. 

For example, the following types of x-ray analysis 
may be employed, each of which enables different 
data to be ascertained. 


1. Simple chemical identification. 

2. Phase identification, qualitative and quantitative, with 
two or more identities present. 

3. Determination of lattice parameters. 

4. Quantitative determination of solid or mutual solu- 
bility. 

5. Average particle size evaluation. 

6. Particle size distribution studies. 

7. Orientation in solid materials and correlation with 
mechanical and other data. 

8. Molecular-weight determination (especially in the case 
of high-molecular-weight materials such as proteins). 

9. Stress analysis in metals. 

10. Grain-size determination. 

11. Structure determination. 

12. Order—disorder phenomena studies. 

13. Atomic distribution in amorphous substances such as 
glasses. 

Simple chemical identification can be undertaken 
using x-ray diffraction methods by employing either 
a direct comparison method or by computing the 
corresponding spacings of the pattern and searching 
for the substance in the Hanawalt card index system. 


In a number of cases difficulty will be experienced 


in identification, due mainly to the unusual nature 
of the material, which may not have been previously 
identified or reported in the literature. 

This is apt to occur when the unknown has been 
produced under unusual conditions, such as the scale 
found in high-pressure steam boilers, or the deposit 
found in heat exchangers in cracking plants. 

This method, as was previously explained, is pri- 
marily identification by crystalline structure rather 
than element identification. 

For example, in studying SiO, the material can be 
found in several forms, such as mineral quartz, cristo- 
balite, tridymite or vitreous silica, each modification 
giving a different type of pattern that is unique, 

In the various cracking and hydroforming proces- 
ses where the nature of the catalyst is extremely im- 
portant, the catalyst form can be readily identified 
before and after use. For instance, in the hydroform- 
ing process, gamma alumina is used and when heated 
too highly forms corundum." The change can be fol- 
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lowed on a time-temperature basis, and formation of 
the unwanted corundum prevented. 

Some preliminary work has been done on identifi- 
cation of various asphalts and have been reported in 
the literature.” 

The importance of an accurate mineralogical analy- 
sis in petroleum exploration is becoming more and 
more apparent as evidenced by the interest shown in 
the field. The x-ray method can separate out the 
major components quantitatively which may contain 
such minerals as quartz, feldspar limonite, magnetite, 
hematite, epidote and others. 

In the manufacture of synthetic rubbers the na- 
ture of the filler powder materials has been shown 
to be of great importance. 

For instance it can be shown that the structure of 
Kalvan and Gilder’s whiting is the same as calcite. 
If other forms of CaCO, such as aragonite were sub- 
stituted, it could be readily identified. 

Other materials such as carbon blacks, metallic 
inclusions, rutile and anatase in TiO, and other pig- 
ments and fillers can also be differentiated. 


Catalysts 


The field of catalysis is so large and the materials 
used as catalytic agents so varied that it is only 
possible to give a brief description of some applica- 
tions of the x-ray methods that can be employed in 
such studies. 

A catalytic process that is exciting more interest 
as time goes by is the familiar Fischer-Tropsch pro- 
cess which is at present employed for the synthesis 
of liquid and solid hydrocarbons from H, and CO. 
The catalytic agent employed consists of Ni or Co 
or both, with activating materials such as alumina, 
thoria or other difficultly reduceable metal oxides’; 
kieselguhr has been used as a carrier. For such a 
catalyst a typical formula might be as follows: 


Nickel 60 parts by weight 
Manganese dioxide 20 parts by weight : 
Thoria 4-8 alumina, tungstic oxide or ura- 


nium oxide 
Kieselguhr 125 parts by weight 


The particle size of the nickel can be determined 
by the half-width-intensity method, and controlled 
for optimum yield. The phase of MnO, present can 
also be identified and controlled by previous condi- 
tioning. The activator may possibly contain sub- 
stances that would act as catalytic inhibitors, and by 
simple x-ray identification methods, detected and 
eliminated chemically. 

The kieselguhr carrier has to be previously pre- 


{223} 111 








pared by suitable chemical and thermal treatments to 
achieve uniformity, and the absence of harmful im- 
purities. This treatment can be followed closely by 
x-ray powder diagnosis so that optimum conditions 
are employed. 

By small-scale laboratory tests before the catalyst 
is placed in service, it is possible to determine the 
optimum conditions of operation for the catalyst 
with due consideration to economic life by following 
the changes in particle size and other characteristics, 
with time and temperature. After such correlating 
data are obtained, it becomes a relatively easy matter 
to control a large-scale operation by sampling the 
catalyst at regular intervals and obtaining an x-ray 
pattern for study. 

In the use of Fe-Cu precipitated catalysts, it has 
been demonstrated that all active catalysts* contained 
FeO and that the activity was least, when sharp x-ray 
diffraction lines were obtained. This is due to the 
presence of many large crystallites. Small crystallite 
size gives diffuse lines, and this provides a means of 
control of the preparation of the catalyst. 


Work by LeClerc and Lefebre® showed that the 
enhanced activity obtained by the addition of alkali 
carbonates to cubic Fe,O, is due to the stabilization 
of the crystal form and prevention of the transition 
to Fe,O, which is a less active catalyst. 


The three iron oxides each have entirely different 
diffraction patterns and may be quantitatively deter- 
mined and identified by x-ray means. Thus, the cor- 
rect amount of alkali carbonate necessary to prevent 
transition of one form to a less active form can be 
easily determined. 

Deactivation of a catalyst can be due to a great 
number of reasons other than particle-size increase, 
or poisoning. 

In the Ni-Cu system it has been stated® that the 
Ni-Cu catalyst is composed, in the active state, of a 
dispersion of Ni in Cu. 

Copper containing less than 1 part per million of 
iron was found to be inactive in the hydrogenation 
of benzene. If activated with 1 percent Ni, the copper 
reduced 60 percent of the benzene in 30 seconds at 
175° C. 

The catalyst heated at 350° C for 2 hours loses 
33 percent of its activity due to the formation of a 
solid solution in Cu. 

This change was determined in the original experi- 
ments by the loss in magnetic properties of the nickel 
as it went into solution in the copper. 

The catalytic activity of a substance such as a 
zinc oxide catalyst’ or activated carbon* is shown 
to be directly proportional to the surface area or 
ean be correlated directly to particle size measure- 
ments. Recent published work follows the changes 
in activity along with particle size with heating in 
an alumina catalyst® and shows the changes in the 
x-ray scattering both in the low-angle range and the 
Debye-Scherrer powder diagrams for this material. 
Upon heating the catalyst, the diffuse lines of gamma 
alumina, on the Debye-Scherrer diagrams, become 
more and more sharp until finally alumina or corun- 
dum is obtained. 

This method of determination of average particle 
size by the broadening of the Debye-Scherrer powder 
pattern is most effective when the diameter of the 
particles is less than 10° cm. With larger diameter 
particles the lines do not broaden appreciably. 

The Scherrer formula for the measurement of 
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can be expressed as follows: L=0.89A 
B.Cos ® 
Where: L= average crystallite diameter in A° 
@= Bragg angle of measured line 
deter > yy readth of half width intensity (rad- 
ians 
A= wave length of radiation employed 


The term B, is a corrected value that requires several 
factors to be brought into consideration such as in- 
strumental constants, pinhole size, the nature of the 
specimen and others. 

The whole problem can be greatly simplified by 
making use of the newly developed X-ray Geiger- 
Counter Spectrometer, which has variable slits and 
negligible specimen absorption. Correct settings en- 
able the half width value B, to be absolute, for the 
purpose of particle size evaluation and consequently 
a better value can be more easily obtained, 

The aging processes of thin palladium layers used 
as catalysts were studied” and it was found on study- 
ing the x-ray diagrams, that the fatigued layers had 


crystal sizes 250-1000 A while the crystal sizes of the 


fresh layers of metal were less than 40 A. 


By a study of the effects of crystal size on absorp- 
tion it was found that the absorption velocity of 
hydrogen on layers of small crystal size was consid- 
erable and independent of pressure, large size crys- 
tals gave lowered velocity of absorption which is 
strongly influenced by pressure. 

X-ray studies of the use of promoters with cata- 
lysts have lead to the theory that such promoters 
must be able to build mixed crystals with the cata- 
lyst.*** The x-ray spectra obtained from such pro- 
moters on a catalyst is usually indistinct and it has 
been shown that its chief action is in the prevention 
of growth of the crystallites. 


Studies of Mineral Substances 


There are comparatively few natural materials that 
are decolorizing materials or can act as such after 
suitable treatment.** While a chemical or spectro- 
graphic test can identify a clay mineral, the exact 
crystallographic form may not be so obvious. X-ray 
diffraction analysis can perform this task easily, and 
at the same time give a considerable amount of other 
information concerning particle size, degree of hydra- 
tion, presence or absence of major contaminants, and 
other pertinent data. Such evaluation of a clay before 
elaborate and time consuming activation procedures 
are undertaken, is highly desirable if only from an 
economic standpoint, 

It has been postulated™ that in order to obtain the 
maximum activation from decolorizing earths, the 
carbonate content should be less than 3 percent. 
Combined carbonates can easily be identified and 
controlled in the activation process by following the 
change in the. carbonate lines in the x-ray spectra. 


Some earths of high bleaching power are charac- 
terized by a high content of crystallites of the 
montmorillonite type.** They are composed mainly ot 
calcium and magnesium aluminosilicates. The cal- 
cium and magnesium on the surface of the crystal- 
lites is loosely held and can be replaced by other 
ions, e.g.—the hydrogen ion. This reaction has been 
used to select earths capable of activation, but the 
use of interpretation of x-ray studies for the purpose 
gives surest results. 

Taking three typical decolorizing clays such as 
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montmorillonite, kaolinite and fuller’s earth, the fol- 
lowing observations can be made: 


1. Each has entirely different spectra. 


2, Dehydration at 1000° C. modifies their internal 
structure. For example, kaolinite becomes effectively 
amorphous after dehydration. 

3. Certain lines disappear with dehydration— 


Montmorillonite 14.7 A 
10.9 A 


Kaolinite 73 A 

4. Dehydration affects the low-angle scattering pat- 
tern (the distribution becomes entirely different). 

5. Upon dehydration the diffraction maxima be- 
come diffused, indicating reduction of effective par- 
ticle size, or poor crystallinity of the product. 

The particle size seems to be intimately connected 
with the activity of the clay and can be measured 
by computation from the half width of the diffraction 
lnes’® or from the small-angle scatter data. 

Since particle size is thus shown to be of pro- 
nounced significance in connection with decolorizing 
ativity, it follows that there must be an optimum 
size at which the decolorizing agent will operate best. 
by designating significant numbers to the particle 
size, and correlating this with activity, the time-tem- 
perature relationship of the activating process can be 
determined and followed closely with a consequent 
increase in efficiency and economy. 

Zeolites, which are hydrous silicate minerals, oc- 
uur naturally in volcanic rocks, and can be divided 
into two classes: (a) Those containing alkaline 
earths with silica and (b) aluminum silicate. Silicates 
of class (a) exchange their base to a slight extent, 
while those of class (b) exchange their bases readily 
and completely. From these can be prepared, calcium, 
manganese and other zeolites, that can be used for 
the extraction of dissolved salts in water, X-rays 
show the nature of these exchanges and the fact that 
the zeolite lattice is practically unchanged by the 
exchange. 

The zeolites are numerous and differentiation be- 
tween the hydrate forms (b) such as scolecite and 
matrolite and the non-hydrated formation of others, 
such as heulandite, thomsonite, analcite, mesolite and 
thabazite can be easily carried out by x-ray identifi- 
tation. 

Recent references to clays and their x-ray data can 
found in various sections of the literature?” 1*7%° 
that will assist in their identification. 


Fuller’s earth 


High Polymer Studies 
Within recent years great technological advances 
lave been made in the manufacture and uses of 
lymeric substances such as rubber and plastics. 
These materials are characterized by a large mole- 
tar weight that may be between 50,000 and 300,000. 
or instance, slightly masticated rubber gives a 
tilue of 270,000 which indicates that the carbon 
thains contain between 20,000 and 30,000 carbon 
toms. This means of course that the rubber mole- 
tule is very complex and the structure practically 











TABLE 1 
Tensile Strength | Breaking Limit of | Lead at 300 Percent 
K¢/cm? Extension Percent | Extension Kg/cm? 
le ee 275 650 80 
active black........... 180 550 60 
Rs 150 500 70 














(High Polymers, Vol. IV, Kurt H. Meyer, p. 184) 
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impossible of solution by chemical methods alone. 
X-ray analysis, however, gives a precise structure 
which fits the rubber molecule. © ty 

According to Meyer and Mark* cis-configuration 
of rubber possesses a structure as shown below: 


™ 
CH.C = CHCH:; CH; 
“ok N\ZN 4\/S 


oe = CHCH; 

CHs 
Unstretched rubber gives a typical amorphous x-ray 
pattern which is not very useful for practical appli- 
cation in obtaining information about the material. 
However, fiber diagrams can be obtained from 
stretched rubber due to its anisotropic properties. 

For the unequivocal indexing of an x-ray diffrac- 
tion pattern, x-ray diagrams of more highly orien- 
tated preparation are necessary; these may be ob- 
tained for examples by using a thin film of dried 
latex extended and compressed, and irradiated by the 
x-radiation at right angles to the film. This tends to 
give a pattern of the planes at right angles to the 
film, The crystalline regions in stretched rubber have 
been estimated and values given of length (along the 


fiber axis) > 600 A, width “500 A and thickness 


150 A. 


These values lead to the assumption that the crys- 
tallite is a long flat bundle and that rubber can be 
brought to a high degree of orientation with com- 
parative ease. Besides this orientation, it is possible 
to demonstrate by a study of x-ray diagrams of 
frozen stretched rubber film that double orientation 
is possible. 

When rubber is stretched 80 percent or more at 
room temperature, the spots on the fiber diagram be- 
come approximately more intense in proportion to 
the degree of stretching while their position remains 
more or less the same. This demonstrates that the de- 
gree of orientation in the rubber can be increased 
by mechanical working. 


The addition agents such as zinc oxide, gas black, 
magnesium carbonate, barium sulphate, diatomac- 
eous earth, clay and other materials are used mainly 
as acceleration activators, reinforcing agents, and 
fillers. The particle size and mineralogical nature of 
these materials is known to be of great importance 
to the quality of the finished rubber, and must be 
kept under careful laboratory control. X-ray diffrac- 
tion studies offer one of the best methods of control 
so that the standards of reproducibility may be met. 
Chemical analysis is rarely sufficient and is very la- 
borious. 


Due partly to x-ray studies, the theory of rubber 
elasticity was propounded and the process of co-poly- 
merization developed. This changed the objective of 
the synthesis of rubber to the development of long- 
chain polymers of any constitution having rubber- 
like properties. The most important of these at pres- 
ent are co-polymers of butadiene and styrene or 
acrylic nitrile (buna-S and buna-N), polymerized 
2-chlorobutadiene (neoprene), and polyethylene poly- 
sulfide (thiokol). 

The synthetic rubbers generally show a greater 
sensitivity to the nature of the addition agents than 
natural rubber, and for that reason it is more than 
ever necessary to keep close control of such ma- 
terials. 

The effect of the addition of 50 parts of different 
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grades of carbon black to 100 parts of buna-S are 
shown in Table 1. 

Generally speaking, in the study of high polymeric 
substances, x-rays can assist greatly in the study of 
the unit cell, the nature of which controls the physi- 
cal properties such as viscosity, elasticity, and solid- 
ity, as well as chemical properties such as water and 
reagent resistance. 


Petroleum Products 


X-ray studies of the paraffin hydrocarbon group 
of compounds have shown that they form a close- 
packed layer structure and one dimension of the unit 
cell is much larger than the other. As the number of 
carbon atoms in the structure increases this long 
spacing increases also in uniform increments per car- 
bon atom. The narrow dimensions of the cell remain 
essentially constant and so correspond to close pack- 
ing of parallel chains of carbon atoms. 


The type of pattern obtained is usually a strong 
single line for the long spacing followed by a large 
succession of other lines due to other orders of re- 
flection. (Where n= 1,2,3 etc. in the Bragg Law re- 
lationship n 4== 2d Sin ®). 

The long spacing value per carbon atom for a 
homologous series of paraffin hydrocarbons is known 
to be 1.25 A per carbon atom. The small dimensions 

° , 
are usually about a= 745 A and b= 4.97 A. 

It has been found by x-ray examination of frac- 
tionated waxes from used Mid-Continent petroleum, 
that the fractions are mixtures, in which the fraction 
having the largest spacing value gives the highest 
melting point. 

The calculated molecular weights from x-ray data 
are 25 percent higher than the ebullioscopic method, 
which indicates that the fraction contains lower 
molecular weight paraffins than the major compon- 
ent. 

Diffraction patterns of the pure aliphatic acid series 
show an alternation of intensities of line maxima, 
so that the odd orders are strong, and even orders 
are weak. This phenomena is true up to about the 
ninth order when the intensities even out. Beyond 
this point the even orders become strong while the 
odd orders become weak. 


The polymorphism of long-chain substances can be 
studied by differing methods of sample preparation. 
For instance, the spacing values and intensity data 
are entirely different when polymorphic substances 
are melted and solidified than if they are crystallized 
and pressed on a flat specimen plate. 

The position of atoms in isomeric substances is 
readily determined by the variation in intensities of 
different orders which enables the form to be identi- 
fied. 

It has been found that while a molecular-weight 
determination can be made with a pure long-chain 
hydrocarbon, and identification of each phase can be 
made where there is a mechanical mixture of two 
members of the homologous series, a melt and subse- 
quent solidification of the two, will give a value for 
the long spacing between that of the two parent sub- 


stances. In the aliphatic acid group it will be noticed 
also that the second and third order reflections wil] 
tend to become less sharp, and the intensity relation. 
ship to become equalized in such solidified melts. 















































Heat Exchanger Problems 


The problem of identification of corrosion products | 
and boiler scales in -heat exchangers is quite a critical P 
one for the petroleum industry. Since such materials 

are sometimes formed under conditions not usually 
found in nature it is not surprising that their origin 

is sometimes difficult to trace, which makes any cor. 
rective treatment somewhat experimental. 


The type of scale found in high-pressure boilers B 
can contain a great number of elements which, of 3 
course, can be identified chemically and_ spectro- §# $4 
graphically. This information, however, is inadequate §™4 
since it does not indicate the form in which the scale J PC 
exists. X-ray analysis can uniquely and quantitat. YA 
ively identify the constituent of the polymorphic fine. 
material, no matter how complicated it may be. This glo 
information determines the pre-treatment the water Hen 
must have, to prevent such a formation, as well as the J 
indicating the type and concentration of acid re jth 


quired to remove the scale. ply t 
_ The matter of heat exchanger deposit identification §™S* 
is dealt with quite thoroughly in the literature.** Th 


Thus it can be seen, that x-ray diffraction is a most §mre 
valuable tool taking its rightful place with the more ch | 
time-honored methods of analysis and supplementing ered 
rather than displacing them. For a complete analysis P 
of materials neither the x-ray diffraction study, spec-§ W! 
trographic analysis, or chemical analysis, will alone fj props 
give a complete picture. A combination of all three fuse t 
methods, however, will give the most effective ana- J define 
lytical information possible and certainly the most 
useful. 
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Increasing Propane Recovery 


In Existing Natural Gasoline Absorption Plants 


F. W. BELL 
The Fluor Corporation, Ltd. 


Bec AUSE of the continued interest in propane as 
a substitute for butane in liquefied petroleum gas, 
and as an intermediate in chemical conversion 
processes, it is appropriate to consider methods by 
which its recovery can be increased in existing gaso- 
line absorption plants. In a previous paper presented 
before the California Natural Gasoline Association, 
Henry Wade’ presented an excellent discussion of 
the principles involved in the design of new plants 
or high propane recovery. These same principles ap- 
jly to obtaining an increase in propane extraction in 
existing gasoline plants. 

The problem may be considered in two phases, one, 
increasing the éxtraction of propane in the absorber 
ich oil, the other, retaining the propane thus recov- 
ered in the distillation and fractionation sections of 
the plant. 

When considering means available for increasing 
propane extraction in the absorber, it is convenient to 
ue the absorption factor as a basis. This may be 
defined as follows 

L 
A= KV 
where A= absorption factor 
L= ich oil from absorber in mols per unit time 
V=rich gas to absorber in mols per unit time 
K = equilibrium constant for component under 
consideration, in this case propane, at ab- 
sorber pressure and temperature. 
Inspection of the absorption factor equation makes 
itobvious that an increase in the mols of rich oil, 
usually obtained by increasing the lean oil rate, or a 
decrease in the equilibrium constant, will result in an 


TABLE 1 
Effect of Increased Molal Oil Rate on Propane Extraction 





















































Absorber Pressure .. .135 psig Temperature of Lean Oil....... 80° F. 
No. of Theoretical Trays. . . (sve Temperature of Wet Gas....... 80° F 
RICH GAS RICH OIL COMPOSITIONS 
Case I Case 0 Case IL Ill 
Mols/ | Mol | Mols/ | Mol | Mols/ | Mol | Mols/ | Mol 
Day {% Day GF | Day GF | Day | *% 
ett | | 
tr 2,378 | 5.71 77 50 | 85 50 | 85 | .50 
31,933 76.67 617 3.99 675 3.97 | 690 4.04 
2,772 | 6.66 281 1.82 306 1.80 | 314 1.84 
| 2,504 | 6.01 744 4.81 808 4.75 | 828 4.85 
| 351 84 222 1.44 | 240 1.41 | 246 1.44 
. | 920 ¥.21 | 773 5.00 | 814 4.79 834 4.88 
792 1.90 792 5.12 792 4.66 792 4.64 
| bs 11,954 77.32 | 13,290 78.12 13,201 77.81 
_ Total | 41, 650. "100.00 15,460 “100.00 “17, 010 100.00 17, 080 "100.00 
baa Oil Rat 205 | 205 | 228 
pa Oil Gravi >. OAPI. 40 43.3 40 
2 Oil Molecular Weight eaten 170 150 } 170 
Aeorption Temp., °F .. es 102 103 101 
Dry Gas Outlet Temp., ° 84.6 84.9 85.1 
Topane Increase, a ay | 0 8.6 11.3 
“pate Increase, Gals/D. . | we 666 74 
| ' 












OTES:—Case I is the original design basis. 
Case II illustrates the use of a lighter lean oil. 
Case III illustrates the increase in volume rate of original lean oil required to 
obtain same molal oil rate as in Case II. 
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hess paper summarizes the problem of increasing pro- 
pane recovery in existing gasoline absorption plants. 
Four things are discussed that can be done without mak- 
ing expensive or radical changes, and with a minimum 
of shutdown time. These are: 

Use of a lighter absorption oil. 

Use of refrigerction on the lean oil and rich gas 
deethanizer overhead. 

Use of stabilizer bottoms recycle to the still final con- 
denser. 

Use of the deethanizer control method as described. 

This paper was presented before the April, 1945, 
meeting of California Natural Gasoline Association. 











increase in the absorption factor, assuming the vapor 
rate is to be held constant. More simply, this means 
that an increase in the extraction of propane can be 
obtained by increasing the molal oil/gas ratio or de- 
creasing the equilibrium constant. 

An increase in the molal oil/gas ratio may be ob- 
tained in two ways, one by using a lighter oil giving 
more mols per gallon of oil circulated, the other by 
increasing the actual volumetric circulation rate. In 
an existing plant it may be quite expensive to in- 
crease the actual volumetric flow rate, since it would 
probably require new lean oil pumps, additional ex- 
changer surface, and possibly revamping of the ab- 
sorption and stripping columns. On the other hand, it 
may well be possible that a lighter absorption oil 
could be used in the existing equipment without in- 
creasing the vapor pressure of the lean oil to the 
point where lean oil loss becomes excessive. A sum- 
mary of calculations made to illustrate the effect on 
propane extraction of increasing molal lean oil flow 
with fixed gas rate by the two methods mentioned 
is presented in Table 1. 

These calculations were made for an existing plant 
in which the butane extraction is fairly low, only 
about 78 percent in the absorber. By inspection of 
Table 1 it will be seen that a reduction of the lean 
oil mol weight from 170 as used in the plant at pres- 
ent, shown in Case I, to 150, as shown in Case II, will 
result in an increased propane extraction of 666 gal- 
lons per day, or 8.6 percent. The calculations sum- 
marized in Case III were made to demonstrate the 
effect of an increase in volumetric lean oil rate for the 
original lean oil that would be required to obtain the 
same molal oil rate as in Case I]. For a 10 percent 
volumetric increase in the original lean oil, the same 
molal oil rate will be obtained as with the lighter oil, 
but the pounds of oil circulated will be materially in- 
creased, thus resulting in a somewhat lower absorp- 
tion temperature due to the greater heat capacity of 
the lean oil. The 10 percent increase in volumetric 
lean oil rate gave an increase in propane extraction 
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of 874 gallons per day, or 11.3 percent. Since we are 
interested, in this paper, only in methods for obtain- 
ing au increase in. propane recovery, we will not dis- 
cuss in detail the effect of these changes on butane 
recovery, but should call to your atention the fact 
that an increase in butane extraction also resulted. 
In plants that are already obtaining high butane re- 
covery’ there would be no material change in the bu- 
tane extraction by these small changes in lean-oil 
rate. 

No attempt has been made to evaluate the increase 
in absorption-oil loss when using the lighter lean oil, 
since it is quite possible to use a narrower-boiling- 
range oil with a lower endpoint without materially 
increasing the vapor pressure of oil from the still. In 
actual fact, it is likely that the use of a lighter oil 
may make it possible to obtain a greater volumetric 
circulation with the existing equipment, as the oil 
will have a lower viscosity, thus resulting in less 
pressure drop through the exchanger and lines. It 
also should be pointed out that the use of a lighter 
oil would result in fewer pounds being circulated per 
unit volume, so that the exchange equipment could 
easily handle the increase in volumetric oil rate up to 
the point where the weight of oil circulated equaled 
the original weight of oil. The problem of selection of 
absorption oil always should be given very careful 
consideration, both in existing plants and in the de- 
sign of new plants. 

The equilibrium constant may be decreased either 
by increasing pressure or decreasing temperature. In 
existing plants it is not ordinarily practical to in- 
crease the absorption pressure, so that we will con- 
sider only means for reducing the absorption tem- 
perature. This may be done by refrigeration applied 
to the lean oil, rich gas, or both. The distribution of 
cooling between the oil and gas should be carefully 
studied since it is possible to cool the oil too much 
without also cooling the gas. Consideration must be 
given to the heat of absorption, heat capacity of the 
oil and heat capacity of the gas to determine the 
proper distribution of cooling between oil and gas. 
Each case must be considered individually. A sum- 
mary of calculations made to illustrate the effect of 
refrigeration on propane extraction is presented in 
Table 2. 

The same absorption case was used in preparation 


of Table 2 as in Table 1. It was assumed that thefigas/ 








oil or gas could be cooled to 60° F. from an original Min th 


temperature obtained with water of 80°F. In al 
cases it was assumed that the volumetric lean oil rate 
would be held coristant at 205 GPM with a rich gas 
rate of 41,650 mols per day. Case I illustrates the 
absorption obtained with water cooling only. Case J] 
illustrates the effect of cooling the oil only. The pro. 
pane extraction increased 880 gallons per day, or 
13.8 percent. Case III illustrates the effect of refrig. 
eration of the gas only to 60° F., resulting in an in. 
crease in propane extraction of 541 gallons per day, 
or 7 percent. Case IV illustrates the effect of refrig. 
erating both the oil and gas to 60°F., resulting in an 
increase in propane extraction of 1653 gallons per 
day, or 21.4 percent. Since it is possible to use a 
lighter lean oil because of the lower temperature ati: 
the top of the absorber resulting in a lower partial ff 
vapor pressure of the oil at this point, it is desirable 
to include calculations showing the effect of combin- 
ing a lighter lean oil with refrigeration. Case V il 
lustrates the use of 150 mol weight oil in place of 11 
mol weight with the lean oil only refrigerated to 
60° F., giving an increase in propane extraction of jm 
1748 gallons per day, or 22.6 percent. Case VI illus- 

trates the use of the lighter lean oil with refrigeration 


















of both gas and oil to 60°F., resulting in an increase 
in propane extraction of 2579 gallons per day, or 333 
percent. 

It should be pointed out that the temperature to 
which the streams can be refrigerated is limited by 
the point of hydrate formation. There are several 
references giving data on hydrate formation condi- 
tions, among which are Katz? and Bechtold®. Bibliog- 
raphies included with these papers give practically 
complete coverage of the literature on hydrocarbon 
hydrates. 

The equilibrium constant also can be reduced by 
using intercooling to obtain a reduction in the absorp- 
tion temperature where the temperature rise without 
intercooling exceeds 15 to 20° F. No calculations are 
presented covering the use of intercoolers, but it 
should be pointed out that where intercoolers are 
used it is important that they be properly located 


in the absorber and that the oil circulation be main- 
tained in order to increase the extraction of propane. 
The location of the intercoolers is a function of the 


TABLE 2 


Effect of Refrigeration of Oil and Gas to Absorber on Propane Extraction 
No. of Theoretical Trays — 12 


Absorber Pressure — 135 psig 
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| CASE I CASE I CASEM | CASE IV | 
|] | | | a — — 
| Mols Day| Mol% | Mols/Day| Mol % | Mols/Day Mol % | Mols/Day | Mol % | Mols/Day Mol % | Mols/Day | Mol % 
COs | 2373 | om | 77 50 | 84 53 | 81 | 52 | 88 55 | 90 | 52 
C ie 31,933 76.67 | 617 3.99 | 660 | 424 | 652°] 417 | 608 433 | 735 4.19 
Ca | 2772 | 6.66 281 182 | 316 | 200 200 | 191 | 333 209 | 339 1.96 
Cs | 2506 | 6.01 1 fab en $47 | 5.37 796 | 5.09 | 903 5.67 | 912 5.27 
Cai 351 | ‘84 229 144 256 | 162 | 241 | 1.54 | 279 1.75 | 274 | 1.58 
Ce | 90) 2a) 7 5.00 | 855 | 542 821 | 525 | 884 555 | 878 | 5.07 
Cris | 792 190 | 792 | 5.12 792 | 5.02 | 792 5.06 | 792 4.97 792 | 4.58 
Lean Oil Brides 11,954 77.32 | 11,956 | 75.80 | 11,956 | 76.46 | 11,953 75.04 | 13,290 | 76.83 
Total [a1e80 | 100,00} 15460 | 100.00 | 18,778 | 100.00 | 15,638 | 100.00 | 15,930 | 100.00 | 17,300 | 100.00 
Temperature Gas in, °F 80 80 ipod: aan + a. Uk, ° tl SE nati 
Temperature Gas out, °F 84.6 68.3 78.5 64 65.9 
Temperature Oil in, °F 80 60 80 60 60 
Temperature Oil out, °F 102 92 97 86 94 
A tion Temperature, °F | 102 92 97 86 | 94 
Lean Oil Rate, g.p.m. 205 205 205 205 205 
Lean Oil Gravity, °API 3 40 40 40 40 43.3 
Lean Oil Mol Weight . ; 170 170 170 } 170 150 
Propane Increase, percent 2 13.8 7.0 21.4 22.6 
Propane Increase, Gals/D..... ae, 4 541 1653 1748 






















CASE VI tion, 7 
Mols/Day| Mol% Mporber 
| sm mpr 
767 | 438 Mithe st; 
366 20 
992 a8 ntire] 
302 17 ¥ 
903 sie eecycle 
792 48 noted 
13,282 | 758 Me...” 
_—_____|___Bttive 
17,500 | 1000 Fiver 4, 
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60 Means 
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43.3 Peay 
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NOTES:—Case I—The original design basis. Oil and gas in at 80° F. 
—Lean oil and rich gas both refrigerated to 60° F. 
Case V, with rich gas and lean oil both refrigerated to 60° F. 
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Case II—Lean oil only refrigerated to 60° F. 
Case V—Lighter oil used with same volume rate as before. Lean oil only refrigerated to 60° F, 


Case III—Rich 
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at theffeas/oil ratio which affects the temperature gradient 
riginal Min the absorber. In general it is difficult, from a me- 
In allMchanical standpoint, to add intercooling to existing 
vil rate equipment. 
ch gas# Another way in which the propane extraction may 
es the fi,. increased is by the addition of trays in the ab- 
ona grber or by improving the tray efficiency of existing 
es absorbers. Increasing the number of absorption trays 
refrig. is elective on propane extraction only where the ab- 
an in. (sorption factor is between approximately 0.6 to 2.0, 
r day, depending on the number of theoretical trays in the 
refrig-Miexisting absorber. This may be understood readily by 
y inanfeference to the Brown‘ absorption factor diagram. 
Revamping or addition of absorber trays is a some- 


NS per 
usé affvhat expensive and mechanically difficult task in an 












‘ure at existing plant. 
partial i The next phase to be considered in the problem 


sirable 
»mbin- 
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{increasing propane recovery in existing absorption 
slants is the retention of the propane in the distilla- 
tion and fractionation steps, Since every plant will 
differ in the matter of venting and stripping of the 
rich oil, these problems must be considered for each 
individual plant by someone competent to make the 
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and-tube to give the necessary mixing by effective 
baffling. 

It is often desirable to recycle only a sufficient 
amount of the stabilizer bottoms to. prevent the still 
overhead vapor from building up a high internal 
cycle through the absorption step. Where stabilizer 
bottoms recycle is used to reduce or eliminate recycle 
vapors to the absorbers the advantage is twofold 
since it reduces or eliminates recompressor horse- 
power and makes the lean oil available for primary 
absorption of the plant inlet streams rather than 
secondary absorption of recycle gas. 

The final point to be considered is retention of the 
propane in a deethanizer column. This is another 
place where refrigeration should be considered be- 
cause it is possible to reduce the amount of propane 
loss required for the production of reflux for this 
column by reducing the condensing temperature, The 
temperature to which the deethanizer overhead vapor 
may be refrigerated is again limited by the hydrate 
formation temperature. 

One more thing that should be considered in con- 
nection with the deethanizer is the method of control 
to be used for maximum retention of propane. This 
is illustrated in Figure 1 in which is shown a flow- 
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necessary process study. The main problem is to 
determine how best to dispose .of the increased 
jickup of methane and ethane in the rich oil neces- 
‘ily resulting with the increased propane extrac- 
ion. The still vapor may be recycled to the main ab- 
Sorber or reabsorber, compressed and condensed, or 
‘ompressed direct to the stabilizers. The amount of 
the still vapors may be materially reduced, or even 
‘nitirely eliminated, by the use of stabilizer bottoms 
recycle’ to the still final condenser. It should be 
noted, however, that stabilizer bottoms recycle is ef- 
‘ective only where the vapor pressure of the stabil- 
“er bottoms product is considerably less than the 
‘por pressure of the still overhead product. This 
means that in general the still accumulator pressure 
‘ust exceed 50 psig for effective use of stabilizer bot- 
‘ms recycle. One point which might be overlooked 
hen attempting to use stabilizer bottoms recycle is 
hat it is necessary to obtain thorough mixing of the 
‘ecycle liquid with the still product vapor in the 
W@ndenser, which requires that the condensers, where 

‘mospheric, be of the upflow type, or where shell- 
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FIGURE 1 


Deethanizer control instrumentation for maximum propane retention 


rate controller on the steam to the reboiler to obtain: 
constant heat input with a liquid-level controller on 
the reflux accumulator controlling the reflux re- 
turned to the column so that all liquid condensed in 
the overhead coridenser will be returned as liquid 
to the column. By the use of constant heat input to 
the column to obtain the desired stripping of ethane 
from the bottoms with a return of all liquid formed 
in thes overhead condenser maximum retention of 
propane is obtained regardless of cooling-water tem- 
peratures, 

All of the methods should be given careful study 
to determine their economic feasibility before making 
any changes in a plant. 
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Physical and Chemical Properties of Butadiene 


(Pittsburgh-Des Moines Steel Company Chemical Storage Fellowship, Mellon Institute) 








Physical Properties 


. Formula: CH. = CH — CH= CHh:; C.He. 
. Molecular weight: 54.088. 
. Normal physical state: Gas, colorless, aromatic odor. 
. Specific gravity as a gas (Air = 1): 1.877. 
. Boiling point as a liquid: 
(a) —4.7°C. (23.54° F.) at 760 mm., or 14.7 Ibs./sq. in.* 
(b) —4.4°C. (24.08° F.) at 760 mm., or 14.7 Ibs./sq. in.’ 
6. Specific gravity as a liquid (water at 60° F.= 1): 
(a) 0.6263* 
(b) Chart I: Mean of data 
7. Specific heats as a liquid and vapor: 
(a) 0.61 at 68° F." 
(b) Chart II.* 
8. Vapor pressure: 
Tabulation (a) :* 


Uhwnre 

















°C. oF. MM. Mercury Lbs. /Sq. In 
—94 —137 3.0 0.0582 
—90 —130 4.2 0.0814 
—80 —112 | 10.5 0.204 
—70 — 94 22.5 0.436 
—60 — 76 450 =| 0.873 
—50 — 58 84.0 1.63 
—40 — 40 146 2.83 
—30 — 23 247 | 4.79 
—20 =. 4 393 7.62 
—10 | + 14 610 11.83 
— 44 + 24 760 14.7 

0 + 32 910 17.65 
+10 + 50 1320 25.61 
+20 + 68 1900 36.85 
+30 + 86 2650 51.40 
+40 +104 | 3610 70.01 
+50 +122 4800 93.09 
+60 +140 5940 | 114.7 
+70 +158 7150 138.7 
+80 +176 | 10500 203.6 

| 








Tabulation (b): Heisig*® 








ABSOLUTE PRESSURE 























| | Calculated 
cC. °F. | MM. Mercury! Lbs./Sq. In. | MM. Mercury 
—75.5 —103.9 | 14.6 0.283 16.1 
—63.4 oy ae 35.4 0.687 37.4 
—51.6 — 60.9 77.1 1.50 77.8 
—39.4 — 39.3 153.4 2.98 153.7 
—38.6 — 37.5 161.7 3.14 160.5 
—$3.7 — 26.9 219.0 4.25 216.6 
—26.1 — 15.0 301.4 5.85 298.3 
—19.9 -— 33 400.5 7.76 397.8 
—15.5 + 59 484.2 9.39 482.6 
—10.4 + 14.7 599.9 11.63 599.1 
— 5.6 + 21.9 729.7 14.16 731.0 
— 15 + 31.1 854.0 | 16.57 859.0 
i 
1251.8 a 
logwP (mm) = T —+ 7.543 


T = absolute temperature 
1.0 lb./sq. in. = 51.715 mm. mercury 

(c) Chart III* 
9. Critical temperature: 325.7° F.*° 
10. Latent heat of vaporization: Chart II.*' 
11. Latent heat of fusion: 63.5 Btu per Ib.’ 
12. Coefficients of expansion as a liquid: 

(a) 0.001022/° F. between + 5° F. and + 70° F.* 

(b) 0.00184/° F. between — 15° C. (+ 5° F.) and 20° C. 

(68° F.)* 

13. Explosive limits in air: 

(a) 2to 11.5 percent by volume® 

(b) 1.63 to 9.9 percent by volume’ 
14. Pounds of liquid per U. S. gallon: 5.225 at 60° F. 
15. Refractive index: 1.422 at 21.2° F. = 
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16. Specific volume of vapor: 6.46 cu. ft./lb. at 32° F. ang 
14.7 lbs./sq. in, 


17. Melting point as a solid: — 163.67° F.*.* 


18. Solubilities: Slightly soluble in water, methanol, and 
ethanol; readily soluble in ether, benzene, carbon tetra- 
chloride, and chloroform.” 


Chemical Properties 


The most prominent chemical property of butadiene is that 
of dimerization and polymerization. Dimerization is appar- 
ently not catalyzed by oxidizing reagents, or by the type of 
surface. However, polymerization is catalyzed by active 
oxygen whether it is in the form of air, molecular oxygen, 
ozone, ozonides, or peroxides—organic or inorganic." The 
mechanism of polymerization of ethylene compounds in 
— has been generally explained by Ostromyslenski in 


_ Numerous investigators have studied the effect of various 
inhibitors upon the formation of polymers of butadiene. A 
list of the currently cited inhibitors is given below. Dimeriza- 
tion, on the other hand, seems to be unaffected hy any known 
inhibitor. Various rates of polymerization are to be found in 
the literature. Several factors affecting rates of polymeriza- 
tion are: temperature, light, contact with various metals and 
metallic alloys, water, and the purity of the butadiene studied, 
Small quantities of impurities have been found to exert note- 
worthy effect. The rate of polymerization due to increase of 
temperature is economically important and justifies the main- 
tenance of the storage of butadiene in containers at a low 
and economically determined temperature. The specific rec- 
ommendation which is made is storage at about 32° F. In- 
crease of surface has not been found to affect the rate under 
any given set of conditions. 

Dimerization results when two molecules of butadiene unite 
to form a ring-type compound called “3-ethenylcyclohexene.” 
B. P. 129.5-130.5° C. (265.3 to 266.9° F.) at 760 mm. (14.74 
Ibs./sq. in.). 

High molecular weight polymerization results in the union 
of many molecules of butadiene to form long open-chain com- 
pounds of negligibly low vapor pressures. 

Lists of catalyzers, inhibitors, and modifying agents: 


Catalyzers: Air, tin, lead, stannic chloride, metallic sodium 
and other alkali metals, alkaline earth metals, amalgams or 
alloys of these metals, colloidal platinum or mercury or silver 
or manganese dioxide, metallo-organo compounds, boron 
trifluoride, barium peroxide, hydrogen peroxide, sodium pet- 
borate, ammonium persulfate, organic peroxides, organic 
peracids, sulfur, starch, oleates of sodium, ammonium, and 
cobalt, sodium stearate, albumen, casein, urea, soap, saponine, 
glycerine, and dioxan. 


Inhibitors: Tertiary butyl catechol, hydroquinone, tricresol, 
phenyl-8-naphthylamine, diarylamines, and 1, 8 diamuino- 
naphthalene. 


Modifying Agents: Carbon tetrachloride, hexachlorethane, 
terchlorpropionitrile, sodium cyanide, mercaptans, xanthoget 
disulfide, thiuram disulfides, and sulfinic acids. 
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Management From The 
Superintendent’s Viewpoint 


PART 2——Concluded from May Issue 


©. B. WENDELN 


Warne stand-by equipment of different power 
drive is available, study should be made of the possi- 
bility of increasing the use of the more inexpensive 
power source. If this be the case it is essential to 
have a rough rule-of-thumb figure in dollars of the 
extent of savings, to act as a guide to those foremen 
who direct the switching of these drives. 


Rentals of property, equipment or rights-of-way 
warrant their share of consideration. The question 
must be periodically answered as to whether items 
of this nature are actually essential in the current 
operations, Some system should be in vogue for 
periodic approval of payment of these items, by an 
individual having close contact with the needs and 
necessity of the same. 

Periodic review of the telephone and telegraph ex- 
penses if they be of any magnitude are likely to be 
well worth the effort. Due to altering conditions of 
operation, the necessity of some of the telephone 
services are antiquated. This should include the 
break down of each station and piece of equipment 
for which a charge is made. 

A great many manufacturers are provided with 
either private telegraph wires or use teletype or 
Western Union services. The wording “be brief” may 
appear on all blanks, and have no effect upon the 
users of the service. This is not so vital on casual 
wires, as it is relative daily routine wires. Unless con- 
centrated thought has been previously devoted to re- 
duction in wording, it is a very safe estimate to make 
that daily routine wires can be reduced by a figure 
of 33 percent. One wire in itself is not of great magni- 
tude, but when a year’s business is considered, it is 
well worth the effort expended to reduce this type 
of expense. 


Comparison With Operations of Similar 
Establishments 


Workers of different concerns but of the same 
similar type of manufacture in a given locality or 
area have contacts with one another, either social or 
through their unions, and thereby make comparisons 
of wage rates. Dissatisfaction is likely to result in 
that establishment which is abnormally low, or 
which has a consistant policy of meeting competitive 
rates only after an extended time. Consequently, it 
should be considered a cost economy item over a long 
period to pay competitive rates if within the financial 
possibilities of the establishment, and to obtain the 
asset accruing from the greater satisfaction of the 
workers, This involves a study of each and every 
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rate and the analysis of each job, to be sure that the 
functions are comparable. 

If comparisons can be made on the basis of man 
hours per unit of consumption or product, it may re- 
veal one particular establishment to be outstanding 
in its record, without sufficient differences in equip- 
ment to explain the reasons. This will lead to further 
checking, and possible adoption of policies and pro- 
cedures which have proven beneficial, thereby ten¢- 
ing to reduce costs. 

Inspection of plants of suppliers of major equip- 
ment, both by the maintenance, operating and inspec- 
tion department people, have been found advan- 
tageous. Useful information in the maintaining of 
equipment and previously unknown uses of the same 
is picked up and applied to effect the ultimate goal 
of cost reduction. It should be to advantage for the 
foremen group or some one in the management, to 
list the plants where inspections might be profitable, 
and if arrangements can be worked out, a routine 
should be planned to permit these men to go to some 
of the establishments and obtain ideas. If this is on 
a semi-voluntary basis, these men will make these 
contacts and obtain information and apply some of 
the details in their daily responsibilities. 


Economics of the Raw Material 


_ The suitability of the raw material to be processed 
is one of the most important phases of costs. Some 
of the factors having a bearing on this include: 

The initial cost. 

Transportation cost. 

Availability of material. 

_ Necessity of handling this material due to the fact that 

it might be already owned. 

The depreciation effect upon the equipment of this 
raw material as compared to other material. 

The possible yields of finished products. 

The additional treating and handling costs of the 
products of this raw material, as compared to others. 

The possible quality of the finished products. 

These subjects deserve all of the detailed study 
that can be given to them, while the findings and 
possible alternates should be presented to the propet 
parties for consideration. They have potential cost: 
reduction possibilities of great magnitude. 






Reduction of Unnecessary Quality and Variety 4 
Finished Products 


Sales organizations are inclined to promise pros 
pective or regular customers a tailor-made product, 
while a standard line product would equally met 
the requirements. This results in excessive mant 
facturing costs as well as excessive inventories, wht 






Petroleum Refiner—Vol. 24, No 











duce 


proct 
cons! 
it me 
sibili 
the t 


Th 
its re 
pens: 
paynr 
or m 
ment 
are d 
be ke 
tariat 
tions 

It 
great 
teres! 
duals 
ter ju 
be fu 


comm 
























Th 
are e 
conse 
sistar 


The 
Ost 
nitial 


and tl 
ing | 
ide a 
psych, 


Odo 


and ef 





ne, 1 









isnot always passed on to the customer. It is difficult 
for the foreman in a plant to recognize where these 
consolidations can be made, unless there is some con- 
tact with the needs and. necessities or the sales re- 
quirements. Neverthless, it will pay to review the 
products manufactured, to endeavor to establish if 
there is sufficient similarity to warrant consideration 
| of consolidating many products into fewer finished 
products. 

If control specifications on the quality of a finished 
product can be altered slightly it may materially re- 
duce manufacturing costs, not only from the actual 
processing and yield angles, but also the man hours 
consumed in inspecting this product to determine if 
it meets these specifications. A review of these pos- 
sibilities on each control specification will be worth 
the time and effort. 


Costs of Safety 


The actual dollars and cents cost of injuries, and 
its resultant costs in doctor and hospital fees, com- 
pensation and insurance payments, as well as salary 
payments during the injury may be an item of major 
or minor magnitude, depending upon the establish- 
ment. As dollars expended on items of this nature 
are distinct losses and cash out of pocket, they should 
be kept to a minimum or avoided. But from a humani- 
tarian angle alone, it is essential that the best precau- 
tions possible be taken to avoid accidents. 

It is very difficult to economically substantiate a 
great many of the expenditures promoted in the in- 
terest of safety, as the enthusiasm of certain. indivi- 
duals along safety lines is likely to exceed their bet- 
ter judgment. Each item which is suggested should 
be fully weighed prior to any rejection, and good 
common horse sense applied as to logic of the item. 

There are as many different safety set ups as there 
are establishments in industry to bring out safety 
consciousness. A few generalizations will be of as- 
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) some Hsistance in suggesting others: 
1S On Safety suggestion boxes appear to be of questionable 
these Value over an extended period. 
me of Comparative safety campaigns with other plants are 
generally thought to be of value in stimulating interest. 
Safety committee inspections by both a rotating em- 
ploye group as well as a foreman group, have proven 
very successful. It is essential to give the rank-and-file 
worker an opportunity to express himself relative the 
cessed safe working conditions of a plant in which he is work- 
Some ‘ng. He is much more likely to express his ideas along 
safety lines to a fellow worker on the committee than 
. to a foreman or by any other means. 
Safety bulletin boards and displays are heartily en- 
dorsed, although excesses have been observed. 
‘eal Investigations and reports of accidents by both a 
: rank-and-file employe committee, and a foreman group, 
this with recommendations as to how to eliminate future 
occurrances have shown indications of merit. 
A study of the various accidents as to type, listing in 
- the sequence of magnitude, and concentration on those of 
t greatest frequency have corrected many poor conditions. 
S. But the most important of all methods of attack is to 
§— o a thorough selling job to the foreman and employe 
study groups on preventative corrections for accidents or in 
‘s and other words, “safety thinking.” 
proper 
cost: Costs of Housekeeping 






The payout or economies in housekeeping is a 
ost intangible problem. On the debit side are the 
mtial costs of drainage, landscaping, painting, etc., 
und the maintenance cests of cleaning, sweeping, cut- 
ing lawns, painting and others. On the credit 
fide are the general impressions to outsiders, and the 
psychological effect of the workers in their endeavor 
0 do their job just a little better. Good housekeeping 
ind efficiency go hand in hand. 
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One means of accomplishing good housekeeping is 
to have a force specifically delegated for this purpose, 
handling nothing else. The other extreme is to have 
each individual maintain his own housekeeping in 
his particular area. A combination of both is the most 
advantageous, with the greatest emphasis placed on 
the individual effort. This thereby avoids poor house- 
keeping and unsightly appearances prior to the oc- 
currance. A great majority of workers can find time 
to keep their particular area in good clean condition, 
provided they have a definite assignment as to area, 
and receive some credit in some way for effort along 
this line. 

There are certain types of housekeeping which do 
not lend themselves to any other handling than spe- 
cific individuals assigned to this work. The cutting 
of lawns in some instances may be so classified, as 
well as some of the janitor work. It is suggested that 
periodic lists be drawn up covering housekeeping 
work done by maintenance or routine housekeeping 
employes, to determine if plans can be worked out 
on individual items, whereby these jobs can be ad- 
vantageously assigned to the operation people. 

Numerous means can be employed in sponsoring 
housekeeping. A few suggestion: 

Assignment of specific equipment to individuals for 
appearances. If possible, metal labels to be placed on the 
equipment bearing the name of the individual. 
oe the assignment of specific areas to indivi- 

uais. 

Photographing of poor housekeeping before and after. 
This is difficult to follow through on a routine basis, 
and get the effect. : 

Use of safety committees as inspectors of house- 
keeping. 

Publicizing good housekeeping jobs by pictures and 
articles, either on bulletin boards or in the company 
magazines, to effect greater effort by other individuals 
or departments. 

Extensive planting of grass areas and shrubbery have 
a tendency to cause each employe to maintain ‘his equip- 
ment and area in a cleaner and more efficient condition, 
and creating a certain pride of ‘the plant in which he is 
working. 

Whether a certain housekeeping item should or 
should not be consumated, because the rapid payout 
of the project cannot be determined, or because the 
project would have no obvious utility, is a question 
which frequently comes up for discussion and deci- 
sion, It is realized that there are extremes in all cases, 
but due weight should be given the psychological 
effect upon the workers in a clean plant. 


Increase in Efficiency Due to Improvement of 
Working Conditions . 

Lighting conditions are probably one of the most 
important phases of working conditions, If lighting 
facilities are inadequate, poor workmanship will re- 
sult. Many of the electric utility companies offer a 
free light meter service to survey existing equipment, 
and make specific recommendations. Use should be 
made of this service. 

In some establishments light loads are a relatively 
large percentage of the total load while lighted, al- 
though they may be a relatively small per cent of the 
total monthly bill. If maximum demands occur dur- 
ing the lighted period it may have a bearing on the 
overall monthly bill. It will be to advantage ‘to 
survey the lighting situation to endeavor to deter- 
mine which light loads could be discontinued either 
temporarily or permanently, without loss of effi- 
ciency. The study should arrange the switches and 
services in sequence of wattage magnitude, and this 
taken into consideration in the study. It will not pay 
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to be penny wise and pound foolish, but under cer- 
tain conditions and arrangements, the dollar magni- 
tude of this item is worthy of consideration. 

That buildings should be adequately heated in 
winter for maximum efficiency is an accepted rule. 
But there are frequently some buildings, large and 
small, which are being heated which do not need 
heating, 

Should air conditioning or even fans be considered 
for a portion of the jobs for summer weather to 
improve efficiency of the workmen? Air circulation 
alone may be the adequate corrective step. The 
proper insulation of lines and equipment may be the 
answer to the ventilation problem at hand. Refrigera- 
tion of drinking water usually can be economically 
substantiated from savings of running water alone. 

The subject of “eye ease” in relation to efficiency 
of work is a technical subject in itself. Lighting has a 
great bearing on this, as well as, for instance, reflec- 
tions from glass top desks. One subject which has 
not been given much consideration is the use of “eye 
ease” paper and forms. Paper has been noted on the 
market with a light green background and slightly 
heavier green lines, taking the place of harsh yellow 
pads of paper, for the specific purpose of “eye ease.” 
Printed blank forms are as a rule in black and white. 
Forms made of light brown paper have been ob- 
served, with darker brown lines, for the specific pur- 
pose of “eye ease.” The penciled or typed figures 
stand out on this brown form, as compared to the 
normal black and white forms. 


Necessity and Advisability of Shift Work 


Considering maintenance work only, a great many 
concerns require a 24-hour continuity of operation on 
a three-shift basis. Others operate under normal con- 
ditions on a day shift only, expanding to a two-shift 
operation when maintenance work demands. 

Over a period of time where there is continuity of 
operation for all shifts, it will probably be found that 
an excessive number of individuals have been as- 
signed to these shifts, to take care of all possible 
contingencies which might arise. If these men can 
be assigned to day work, where more efficiency and 
greater supervision is possible, costs have a possibil- 
ity of being reduced. The emergencies which might 
arise can still be taken care of by “call backs,” even 
though it involves an additional rate, without involv- 
ing a greater payroll expense for the work accom- 
plished. 


Losses Due to Temporary Assignments at a 
Higher Rate 


The procedure of temporary assignments at a higher 
rate is somewhat extensively used. The first reaction 
to this is that there is no dollar loss involved in the 
use of temporary assignments at a higher rate, as the 
establishment is receiving normal value in return for 
the higher rate. But over a period of time the total 
labor charges are going to be greater with excessive 
temporary assignments. A minimum amount of tem- 
porary assignments indicates a healthy condition, in 
that the particular classification of employes is just 
about adequate to handle the scheduled work. 

The greater portion of temporary assignments 
usually are found to occur at times of peak loads of 
work, which is necessary to be completed by a cer- 
tain time. A study of the details of the temporary 
assignments will reveal that a portion of them are 
made at other than peak loads. It is this section 
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which bears investigation, to determine if by mog 
extensive planning the work in question could hayg 
been handled when the man hours in the regula 
classification were available. This phase of costs 
usually warrants the following of its trends and de 
tails, depending upon the extent of the sums involved 










Losses Due to Overtime 


Assuming that time and a half is paid for overtime 
it can be said that the half time paid is a direct dollar 
loss. It is realized that overtime can be eliminated by 
the employment of additional men, but this may }e 
more costly than judiciously planning and handling 
the necessary minimum overtime. 

This type of cost is of sufficient importance to 
determine its extent by keeping a monthly and yearly 
tabulation and index in some establishments. This 
will further permit planning of ways and means to 
effect reductions. 

From a personnel relation standpoint, the matter 
of distribution of overtime is of prime importance. 
It would not be out of line to estimate that 50 per. 
cent of the grievances which arise in some establish- 
ments are resultant from inadequate thought and 
planning on overtime distribution. It is essential to 
keep a cumulative record of the overtime allotted to 
each man, and effort be made to equally distribute 
the necessary overtime in a particular classification, 
craft or department, over a period of time. If this is 
done the possibilities of favoritism disappear. 



























Necessity of Making Entire Staff Cost Conscious 


Usually it can be said that most every foreman 
group in a manufacturing industry is cost conscious§- 
and that each step which he takes is with the item of 
costs in mind. But as there are so many varying de- 
grees of this attitude, it is obvious that the maximum 
benefit is not obtained. 

The sub-foreman in a department usually has more 
practical detailed knowledge as to practices and prac- 
tical procedures than any one in the supervisory 
group, even though it may not be complete technical 
knowledge. It is upon his decisions or recommenda- 
tions that a great many of the daily dollars are spent, 
under the advice of his superiors. But in a great 
many cases this man considers the matter of costs t0 
be of secondary importance, for he is held responsible 
to get the job done, with a fair but firm personnel 
relationship with the men under him. 

It would be to advantage to get each one of thest 
sub-foremen to place more emphasis and thought on 
costs. If all of the sub-foremen in the establishment 
or plant would think along this line to a larger e& 
tent than formerly, it would have a greater effec 
than just management alone thinking along the lines 
of costs. 

One means is to make definite assignments as " 
responsibility for costs to various sub-foremen, 
each type‘or unit of costs to be assigned to some 
individual. Upon being furnished the details as 
his dollars experience, a very concrete evidence § 
at hand as to whether he is getting the job done ™ 
a better or worse condition on a dollar basis that 
formerly. 

Included in the management group and answerable 
to top management only, should be an individual 0 
group whose specific function should be to develop 
ways and means to reduce costs, in those plants jactual 
sufficient size to warrant or justify this set ™ educa’ 
This department should not be burdened with thélifor su 
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jme-consuming routine of the daily operations, to 
hinder their thought along their specific assignment. 
If this set up cannot be justified, it is necessary that 
management handle the situation. The final answer 
toany problem need not necessarily be developed by 
this cost department, as its purpose would be to 
locate questionable or suspicious looking items to be 
referred by the management to the foreman group; 
or to locate questions for references to this same 
group to develop thinking along a desired line, and 
to obtain the effect of greater cost consciousness. 
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Cooperation on Cost-Reduction Procedures 





Voluntary cooperation in cost-reduction work is 
obtained from the sub-foremen, but it is very slight 
ina great many cases, until at least very concrete 
dollars savings can be definitely proven, The average 
foreman may resent this statement, and in some es- 
tablishments this may not be the case, but getting 
the work done is the item of first consideration in the 
majority of cases. 

Assuming that management is sold on cost reduc- 
tion, as that is one of the major items by which he 
is judged, and assuming that management is in favor 
of spreading cost responsibility to the entire fore- 
men group, the question to answer is how shall it be 
done. It has to be done by the management itself, 
through his staff, with nearly the same emphasis 
upon this phase as it placed upon the necessity of 
actually doing the job. Reasons for this necessity 
can be given and explained by management, but if 
placed upon a strictly voluntary basis, the end will 
not be accomplished. Individuals are prone to want 
to do things in the future as they have done them 
in the past. 

Cooperation on cost reduction items can not nec- 
essarily be obtained by just placing emphasis on 
costs. Also cooperation is obtained not because of a 
foreman’s like or dislike of his superior, but because 
the foreman recognizes that management is assuming 
the responsibility of the entire organization under 
his scope, including his own bread and butter. 


Budget control when broken down into individual 
departments and items, although a very necessary 
and important phase, may in itself be worked around 
toa point where it shields gross inefficiency. The 
above statement is based on the premise that budget- 
control figures are based, or weighted on past experi- 
ence, without extensive thought on ways and means 
in accomplishing reductions. Explanations of any 
item exceeding the budget are accepted, unless 
grossly out of line with the facts, without further 
thought of reduction. 

Budget work permits planning of future expenses. 
Italso permits control over current expenses, and if 
Properly used it is an indication of points where there 
ae ‘possibilities of reduction of costs. 

_ Consideration should be given to have each sub- 
foreman review his costs each period or month to his 
immediate superior in writing if possible. A sum- 
mary trom all sub department sources should be com- 
piled, along with the overall survey. Although a re- 
Port of this type may be lengthy, and filled with 
alibis, it would broaden the base of cost conscious- 
hess, and could be used as the basis of start of cor- 
fective steps for reductions. A report of this type is 
‘qually important as any report or summary on 
actual or physical operations per period. Mental or 
educational limitations may be cited as a draw back 
lor such a program, but it is still possible to an ex- 
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tent, if handled gradually, and these particular limi- 
tations kept in mind in making the assignments. 

The individual establishment will have to decide 
how far budgeting, planning, and cost work. should 
go. The generalization can be made that for check-up 
purposes the foreman group desire their cost picture 
the same day or the day after if possible, and unless 
such is the case the data frequently are deemed use- 
less by them in every-day control of their departments, 
In certain industries this control is considered essen- 
tial, is established, and is profitably used. In others, 
citing the other extreme, no attempt is made to pre- 
sent a daily picture of costs in departments, but a 
preliminary monthly estimate is made and used pend- 
ing the receipt of the official expenditure picture 
about 30 days subsequent to the close of the period. 

It is a matter of economics as to which plan to 
adopt. It is doubtful if full use is made of either 
plan in many cases. The up-to-the-minute cost data 
are valueless unless the foreman uses the information 
to control or decrease costs, and does more than 
merely make routine explanations on excessive items. 
On the other hand the foremen’s reaction to the set 
up with the time lag is that it is “water over the 
dam,” and its value is thereby slight. But actual 
study of this back history compared to standard prac- 
tice or budget sét up, has great possibilities of ef- 
fecting corrective steps. Both extreme procedures if 
used at all tend to promote cost consciousness. And 
both methods can be used as the basis of the sug- 
gested monthly summary costs previously mentioned 
for furtherance of cost consideration. 


Consideration should be given for the department 
head, and sub-foreman to assist or at least offer 
their opinions as to the details, when compiling the 
budget. These men, who actually spend the money, 
should have some part in building the plan of ex- 
penditures for the subsequent period. 


Possibilities of reducing costs frequently necessi- 
tate capital expenditures to rearrange or install new 
equipment. An application usually is made, to make 
funds available, citing reasons, economics and payout 
of the proposal which has been developed. The 
sources of these possibilities may originate from the 
worker, the foreman or the management. 

Subsequent to final approval, installation and oper- 
ation, there are occasions when the savings and eco- 
nomics which were anticipated do not materialize, 
and no subsequent thought is devoted to the item. A 
report on each completed job should be made never- 
theless, comparing estimates and actual costs, and 
including the actual payout or accomplishments of 
the job. This should be done by the foreman who 
originated the job, for the psychological effect and 
his guidance in future items, At least he should re- 
ceive a copy of such a report, if it be necessary for 
someone else to prepare the same. These steps will 
tend to make the foreman more cost conscious. 

It can be arranged to have each department head 
give informal talks on costs in his department, to 
other department heads or foremen. The necessary 
study to be able to give these talks will cause the 
department heads involved to have a better grasp of 
the costs in their own and other departments. 

Discussions by the management or cost depart- 
ment itself would also be of benefit, but the greater 
the distribution of these cost talks, the more benefit 
should accrue to the overall cost picture. 

Each foreman usually is held responsible for com- 
pleting and handling the job under his jurisdiction, 
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and the costs in doing so. Primarily he is held re- 
sponsible for getting the job done, and that is where 
he is likely to spend the greater portion of his time. 
The assumption is correct that these men are aware 
of costs, and that costs guide their actions, but 
usually they have no systematic routine established 
to further their knowledge of costs due to press of 
other functions, It follows that if cost consideration 
is more intensively worked upon by the key foremen, 
in due course the foremen under them and the work- 
ers will more intensively work upon costs and use it 
as a guide in their every day functions. 

The foreman can be assisted in arranging for time 
for study of costs. One means is to get him to analyze 
his job. This will reveal items of a non-supervisory 
nature which can be either discontinued or passed 
down to the non foreman worker. Certain time-con- 
suming items, but of an essential nature might more 
advantageously be assigned to another department, 
to permit the foreman to devote his time to problems 
of greater magnitude. It might be suggested to the 
foreman that he take a certain period each day, and 
devote that period religiously to the study of costs, 
except in cases of other emergency duties. 

The item of the foreman doing the non foreman’s 
work cannot be emphasized to strongly. The same 
may be questioned relative the department head do- 
ing the foreman’s work, and likewise the question 
right up the line of the organization. The daily de- 
tailed information which the foreman receives, al- 
though valuable and useful, sometimes is inclined to 
be so burdensome that the broader picture cannot 
be grasped or studied. It is a foreman’s continual 
fight to weigh the importance of each item confront- 
ing him, and decide whether it should be handled by 
himself or a subordinate. If one day’s functions are 
reviewed, including even the subject matter of each 
telephone call, to discussions with employes as well 
as with sub foremen, and it is determined how many 
of them could have been handled by a subordinate 
without losing touch of the overall picture, a great 
amount of valuable time may be saved. 

It is a most difficult task, even with a detailed 
analysis as outlined, to recognize and admit but that 
a very minor number of the functions listed could 
or should have been handled by any one else, with- 
out that particular foreman or individual losing touch 
and grasp of the overall picture of the department or 
phase for which he is responsible. If this is the case, 
it is necessary for the man’s superior to throw the 
analysis away, and work from the angle of making 
assignments to this foreman covering those phases 
upon which he is spending an inadequate amount of 
time. Through force of necessity this results in the 
foreman passing the routine down to subordinates to 
provide adequate time to handle these new assign- 
ments. This procedure, although effective, is ob- 
viously not as desirable as that of self analysis. 


If the amount of detailed knowledge and informa+ 
tion relative the organization is spread so that the 
man at the bottom has the greatest detailed knowl- 
edge but the least grasp of the overall picture, and 
the individual at the top has but very little detailed 
knowledge and greatest grasp of the overall picture, 
this wovld be what is usually deemed the desirable 
set up. The assistants, the department heads and sub 
foremen would come in between these extremes 
with gradually varying degrees of knowledge and 
grasp. As this ideal is studied and approached the 
necessity for each worker and foreman can be sub- 
stantiated. 
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Publicity 

If accomplishments in cost reduction are hidden 
and not publicized, the desire and attainment of fur. 
ther reductions are nullified. Therefore, the righ 
type of publicity is an important asset. 

Publicity might refer to an individual in relatioy 
to a department, to a department in relation to the 
local management of the establishment, or it migh; 
refer to the local establishment’s relations to the gen- 
eral office, but in this article it does not necessarily 
refer to the plant’s relations to the public or the 
community. 

It is essential to sell the general idea that this par- 
ticular individual, department or establishment js 
functioning in the most efficient and up-to-date 
means possible. This idea must be repeatedly sold to 
each individual in higher authority, and each in- 
dividual who has contacts with those in higher av- 
thority. It is necessary to be on the publicity offen- 
sive at all times, and not on the defensive if at all 
possible. When on the defensive of any particular 
situation or condition, it is possible to express opin- 
ions and quote obvious substantiating statistics and 
although perhaps perfectly correct, the time will be 
infrequent when one is able to convince the indivi- 
dual or group. 

The offensive attack can’ be handled verbally, by 
letters, by company publications and in general ap- 
pearances, It must not be done in such a manner that 
it is obvious. It must not be done in such a manner 
that it is obnoxious. It is necessary to be a diplomat 
as well as a salesman. 


Articles or notes in some types of company publi- 
cations are good means of publicity. The particular 
department or plant should be kept continually be- 
fore the readers if possible. Also this can be used as 
a means of publicizing accomplishments such as 
safety and housekeeping achievements, to endeavor 
to get other individuals or departments to do like- 
wise. The editors of a great many company publica- 
tions welcome articles of general interest from fore- 
men and rank and file employes. It is regrettable that 
very few of these groups make use of these facilities. 

It is suggested that a systematic program of pub- 
licity be planned. Include in the study of this pro- 
gram a list of the items which might be so inefficient 
that publicity might not be advisable, and arrive at 
solutions as to how to improve them. Herein lies 
one additional tie-in between publicity, its reduction 
in costs, and probable help in victory. Be on the of- 
fensive ! 











Indicators 
Common pH Range and Color Change 
Nn acaseeecsecs<isvdcs (yellow) pH 0.15— pH 3.2 (violet) 
SE SE eee (red) pH 1.2 —pH 2.8 (yellow) 
Bromphenol blue................... (yellow) pH 3.0 — pH 4.6 (blue) 
TRS er rer ere (red) pH 3.1 —pH 4.4 (yellow) 
Bromeresol green.................+: (yellow) pH 3.8 — pH 5.4 (blue) 
DUDS). sous si begoes ccc d¥ses (red) pH 4.2 —pH 6.3 (yellow) 
SEIN, oso esi cHiseeysassepess (red) pH 4.4 —pH 6.2 (blue) 
at cieeat oup'ibansate cease toe (red) pH 4.5 —pH 8.3 (blue) 
Chlorphenol red.................... (yellow) pH 5.0 — pH 6.6 (red) 
romeresol purple.................. (yellow) pH 5.2 — pH 6.8 (purple) 
Bromthymol blue................... (yellow) pH 6.0 — pH 7.6 (blue) 
EE Ere (yellow) pH 6.8 —pH 8.4 (red) 
EB ER IAS Re (yellow) pH 7.2 —pH 8.8 (red) 
Metacresol purple.................. (yellow) pH 7.6 —pH 9.2( 
Thymel Bes... ..............0000s (yellow) pH 8.0 —pH 9.6 (blue) 
tee ever in RS fe tae Pe ( less) pH 8.2 — pH 9.8 (red) 
*Phenolphthalein.................... (colorless) pH 8.3 — pH 10.0 (red) 
Trinitrobensene.................4+5 (colorless) pH 12.0 — pH 14.0 (orange 
* Indicators most commonly used. 
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Four Refiners Join to Convert 
ing Plant toWar 


PAUL TRUESDELL and W. E. LEMMEN, Universal Oil Products Company 


A 100-OCTANE-GASOLINE plant in The Pennzoil Com- 

pany’s refinery at Oil City, Pennsylvania, represents exten- 
sion into the war effort of a joint oil-cracking enterprise 
which was set up almost 15 years ago by four neighboring 
tefiners. The Pennzoil Company, Quaker State Oil Refining 
Corporation, Wolf’s Head Oil Refining Company, and Conti- 
ental Refining Company. 


The four joined in 1931 to install a 2500-barrel single-coil 
UOP thermal-cracking unit for their common use. It was 
tamed Dubbs No. 3. It replaced Dubbs Nos. 1 and 2 of 
100-barrel daily capacity each, which had been installed by 
¢ Pennzoil Company alone in 1927. 

Dubbs No. 3 was the first joint cracking plant in the history 
ot the industry. The owners did not form a corporation or a 
partnership. They were and are keen competitors, yet they 
ve gone along amicably and successfully, their obligations 
defined and their rights safeguarded by nothing more than a 
mutual] understanding set forth in a simple contract. 

he satisfactory working out over the years of this in- 
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formal agreement has demonstrated that, by joining forces, 
small refiners, even competitors, can enjoy the benefits of 
modern facilities that might be too costly for one to finance, 
and can effect economies together that no one of them 
could accomplish alone. 

The No. 3 unit was built on The Pennzoil Company’s land 
and is operated by that company. Each participating refiner 
supplies his proportionate share of cracking stock, bears his 
share of the costs and takes his share of the products. The 
sae Company furnishes more than half of the charging 
stock. 

The Pennzoil Company alone, in 1932, installed a UOP 
thermal unit for reforming and once-through cracking, which 
was christened Dubbs No. 4. This is not a part of the common 
cracking plant. 

In 1938, the four-company cracking unit was converted to 
2-coil operation by addition of a light-oil heater and its 
capacity was increased to 4500 barrels a day. In the following 
year the associated refiners installed a 200-barrel-a-day UOP 
catalytic polymerization unit to polymerize the olefins in the 
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overhead condensate from the thermal- 
cracking-unit stabilizer, thus increasing 
the over-all yield of gasoline from the 
crude and improving its octane rating. 
At about that time, The Pennzoil 
Company had begun to explore with 
Universal Oil Products Company, the Sorter 
economic feasibility of a fluid catalytic 
cracking unit. In October, 1941, it was 
decided that the time had come to install 
a common catalytic cracking unit. 
From that decision grew the present 
100-octane-gasoline plant which goes far 
beyond original plans. It comprises the 
three elements that make up a complete 
aviation-gasoline refinery, namely, a sin- 
pe-ereee fluid catalytic cracker of 4500 
arrels daily capacity, a gas concentra- as 
tion unit, and a UOP HF alkylation unit 









































designed to produce 740 barrels per day 
of alkylate. 




















The catalytic-cracking unit, with the 
auxiliaries and alterations to other proc- 
ess units which it necessitated, cost more 
than $2,000,000, while the gas-concentra- 
tion and alkylation units, with auxiliaries, 
which were financed by Defense Plant Corporation, cost well 
over $3,000,000 more. These facilities are operated by The 
Pennzoil Company under contract with the government. 

These combined facilities are turning out 50 percent more 
100-octane gasoline than they were originally expected to 
produce. 





Main Pennzoil Refinery 


At the time the joint aviation-gasoline plant was projected, 
The Pennzoil Company was producing from Pennsylvania 
crude at its No. 1 plant at Rouseville, the following products: 








ER See 360° F. e.p., 52 octane number, 6 Ib. R.v.p. 
Kerosine (w.w.)............. baad 360-525° F. b.p., 45 API gravity 
Light asoil........ ..sses-| 400-700° F. b.p., 40 API gravity 

ax distillate. eeseel 


Steam cylinde rstock. neal 








The straight-run gasoline was reformed in Dubbs 4, the 
kerosine was sold or cracked, as conditions required, and 
most of the gasoil went to the common cracking unit. The 
wax distillate and cylinder stock were processed into motor 
oil. A methyl-ethyl-ketone solvent dewaxing plant is under 
construction in Plant 1. 

Ground was broken for the aviation gasoline plant in Octo- 
ber, 1942. It was a combination conversion and new construc- 
tion job. Universal Oil Products Company was the designer 
and licensor of the processes, Arthur G. McKee & Company 
was the engineering contractor. 

The new facilities were placed on two separate pieces of 
land, and are known as Plants 2 and 3. 






















Fluid Catalytic Cracking Unit 







The new catalytic cracker was placed in Plant 2, where 
Dubbs No. 3, Dubbs No. 4 and the polymerization unit are 
located. The catalytic cracker was built on the exact site of 
old Dubbs 1 and 2. Plant 2 is two miles south of No. 1. The 
Quaker State refinery adjoins it on the south, and the plant 
of Continental Refining Company bounds it on the north 
Wolf’s Head refinery is at Reno, 6 miles away. 

Plant 3, also called the D.P.C. plant, is a third of a mile 
north of Plant 2 on a 5-acre tract. It contains the gas-con- 
centration unit, the HF alkylation unit, and the necessary utili- 
ties, including a new cooling tower, a new boiler plant and 
complete facilities for inhibiting, ethylizing, blending, storing, 
and shipping aviation gasoline. Everything in Plant 3 1s 
owned by Defense Plant Corporation. 

















Thermal Cracker Converted 







Dubbs No. 3 was the starting point in the war conversion 
program. In 1942, before the work began, the polymerization 
unit had been converted from motor polymer to codimer 
production. 

Dubbs No. 3 is the first UOP thermal cracking unit ever to 
be tied into a catalytic cracking operation. The fractionator, 
which had almost reached the retirement stage for high- 
pressure operation, was found to be of suitable size to serve, 
with minor changes, as the fractionator for the catalytic 
cracker. So it was moved to the proper location and placed in 
a service which requires an operating pressure of only ? 
pounds. A new tower, designed for 90 pounds pressure, was 
installed on the thermal cracker. 

It was evident that under the new scheme, the thermal 
cracker would lose its old job, because the gasoil and kerosine 
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BLACK FUE OL STRAIGHT RUN SIDE CUT GAS O11 
RESIOUUM GASOLINE FROM CATALYTIC 
CHARGE CRACKER 


Combined Gasoil Cracking and Reforming Unit 
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formerly charged to it would go to the catalytic cracker 
instead. The only material available for thermal cracking 
would be catalytic cycle stock, amounting to 1500-2000 bar- 
sels per day, and straight-run gasoline. The original 2-cell 
heavy-oil heater of the thermal cracker, a 45,000,000 Btu per 
hour furnace, had sufficient capacity to handle all the cata- 
lytic cycle stock. Two-coil operation could be carried out by 
merely separating the coils, using one side for light and one 
for heavy oil. This was done, giving the unit a capacity of 
about 2500 barrels a day and effecting a substantial economy. 

Through this arrangement, the light-oil heater, a 30,000,000 
Btu per hour furnace, was released for use, without being 
moved from its original location, as a heater for the feed to 
the catalytic cracker. 

A UOP center-wall updraft reforming heater, of 3500 bar- 
rels daily capacity, was added, so that the reforming of 
straight-run gasoline and cracking of cycle stock could be 
done in a single unit, thereby economizing on manpower and 
operating costs. 

The remodeling of Dubbs 3 was carried on in such a man- 
ner that its operation was interrupted for only two months. 


In its new role, this thermal unit is cracking about 1600 
barrels per day of cycle stock and 2500 barrels per day of 
straight-run gasoline. The former is produced in the catalytic 
cracking unit. 

The cycle stock is pumped directly from the fractionator 
f the cat cracker into the thermal-cracker fractionator, which 
operates at a top temperature of 370° F., bottom temperature 
of 615° F., and 93 pounds pressure. Heavy combined feed 
from the bottom of the fractionator is charged to the heavy- 
oil side of the heater and light combined feed, as a side cut 
from the fractionator, is charged to the light-oil coil. 

Heat is recovered from the fractionating column by circu- 
lation of side-cut and bottoms through steam-generating heat 
exchangers, which together produce 18,000 pounds per hour 
of 125-pound steam. This method of heat recovery was in- 
stalled as the economical way to relieve the load on an old 
and overtaxed boiler plant. 


The heavy-oil stream leaves the heater coil at a transfer 
temperature of 915° F. and goes into the top of the reaction 
chamber which operates at 375 pounds pressure. The light-oil 
stream leaves the coil at 945° F. and joins the heavy-oil 
stream at the reaction chamber outlet, ahead of the pressure 
control valve. 

Vapors from the reformer, leaving the heater at transfer 
temperature of 975-1000° F. and at a pressure of 500 pounds, 
are quenched with light oil to a temperature of 800° F., 
passing through a pressure-control valve and joining the 
other streams at the primary flash chamber inlet. 


Overhead from the primary flash-chamber enters the frac- 
tionator at a point below the inlet of the cycle stock. Primary- 
fash-chamber bottoms go to a secondary flash chamber 
operating at 30 pounds pressure and 525° F. temperature. 
Overhead from the secondary flash chamber is used as trans- 
ler quench and flash-chamber reflux. Bottoms from the sec- 
ondary flash chamber, black fuel oil of 10° API gravity, rep- 
resent about 10 percent of the gasoline-cycle stock charge. 


Overhead from the fractionator goes to a receiver where 
liquid and gas are separated. A 2-cycle 200-horsepower gas- 
engine-driven compressor compresses the gases from 90 to 
225 pounds, and delivers them to the deethanizer of the gas- 
concentration system for the recovery of Cs; and heavier hy- 
drocarbons. 























































Unstabilized gasoline from the receiver goes to a pair of 
stabilizers operating in parallel as a debutanizer. The over- 
head condensate is charged to the depropanizer of the gas- 
concentration system. The bottoms are debutanized motor- 
gasoline fractions. 









Feed to Dubbs No. 3 

















360 e.p., 52 octane number 
36-37° API gravity, 400° F. I.B.P. 650° F. end point 
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Products from Dubbs No. 3 
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The butylenes and isdbutane recovered make up a part of 
the charge to alkylation; thus, the thermal unit has a substan- 
tial part in the production of aviation gasoline, as‘ well as in 
converting cycle stock and straight-run into motor gasoline. 

Catalytic naphtha from the bottom of the rerun column of 
the gas-concentration system, and motor polymer when avail- 
able, are’ blended with the thermally-cracked and reformed 
motor gasoline and its vapor pressure is raised to specifica- 
tions by the addition of normal butane recovered from the 
thermal and catalytic BB fractions and separated in the 
debutanizer of the alkylation unit. 

Dubbs No. 4 is employed by The Pennzoil Company alone 
as a stand-by for motor-fuel production, being used to crack 
excess gasoil or kerosine or to reform excess straight-run 
gasoline. 

The catalytic-polymerization unit, which was robbed of its 
normal feed in the new arrangement, was modified so that it 
could process the gas-concentration depropanized overhead 
to produce motor polymer. This was accomplished by com- 
bining the depropanizer overhead and the normal butane 
stream from the alkylation-unit debutanizer in the poly unit 
feed drum, providing a liquid feed which can be processed 
without extensive alterations to the existing equipment. Nor- 
mal butane thus recovered is combined with the debutanized 
motor-gasoline components along with the polymer. 


The Catalytic Cracking Unit 


Although the processes that take part in the production 
of aviation gasoline are interdependent, top honors for use- 
fulness probably should go to the fluid catalytic cracking 
process because it is the largest producer of the components 
of 100-octane gasoline. 

Those components are base stock, alkylate, and isopentane. 
The catalytic cracker produces all the base stock, most of 
the isopentane, and the greater part of the isobutane and 
butylenes which go to make up alkylate. In one method of 
operation, the cat cracker has produced from a virgin feed 
of 4300 barrels a day, these vital products: 











Volume 

Barrels Percent 
Depentanized 330° F. end point base stock................... 875 20.3 
SPP RR EE 460 10.7 
SING cos von Ces copbietece beccecahiees -o anaeeats 325 7.5 
a cn ac uickacd bs ensncck boueureatceuyne ; 460 10.7 














The 4500-barrel daily design capacity of the catalytic 
cracker was based on a charge composed of 3900 barrels of 
gasoil of 39-40 API gravity and 600 barrels of kerosine of 45 
API gravity. It was expected that the gasoil and kerosine 
produced by the co-owners would be sufficient to supply the 
feed stocks in that ratio and in the quantities needed. Owing 
to shortage of Pennsylvania crude, that condition has not 
prevailed. Consequently, it has been necessary to purchase 
gasoil from other sources. 

Under these conditions the catalytic-cracking unit has dem- 
onstrated its versatility. When sufficient fresh feed stock was 
available, the unit has cracked as much as 5000 barrels per 
day. It has run on charges ranging from straight gasoil to 
mixtures containing up to 30 percent kerosine. Even Illinois 
gasoil as low as 33° API gravity has been cracked without 
difficulty and with no serious effect on yields. 

Operating conditions have been varied as much as charg- 
ing stocks to meet special requirements. For instance, since 
isobutane became available from outside sources, the reactor 
temperature has been progressively increased to 950° F. in 
order to produce at the same time the maximum amount 
of butylene for alkylation and a base stock suitable for 
aviation blending without treatment other than a caustic 
wash. 

During periods when output of 100-octane gasoline is lim- 
ited by shortage of alkylate, the overall production has been 
increased by improving the quality of the base stock in a 
partial retreating operation in which 400° F.-end-point gasos 
line from the receiver is returned to the reactor along with 
the fresh feed. 

Side-cut or cycle stock from the fractionator, which usually 
is cracked in Dubbs No. 3, has been recycled to the catalytic 
reactor in order to maintain maximum yields of base stock 
during periods when the supply of virgin charge stock was 
insufficient. 

During the first two weeks in February, 600-700 barrels 
per day of recycle gasoline was charged to the unit, together 
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with 4000-4200 barrels of virgin gasoil in order to improve 
base-stock quality. Late in February, the operation was 
changed. Instead of recycling raw gasoline, 750-850 barrels 
per day of side-cut cycle stock was charged to the unit with 
4300-4400 barrels of fresh gasoil, in order to increase the 
overall production of aviation gasoline. 

When sufficient fresh feed stock again became available, 
recycling was “i y and the charge of fresh feed was 
increased to 4800- barrels per day. 





“atone 







Yields from the operation when processing 3800 barrels per 
day of virgin gasoil and 700 barrels per day of side-cut cycle 
stock (calculated on fresh feed input basis) were: 








Debutaniszed base stock ; 36.4 volume percent 


Naphtha , alia! 7.1 volume percent 
Light il (cycle stock) ; ; 23.6 volume percent 
Total C4 fraction ca 26.4 volume percent 
C3 and lighter gases : ; ; 12.8 weight percent 

‘oke.. ; ; 5.9 weight percent 





Normal Feed Steck and Quality of Products 

















| 
| Fresh | Debutanized| Heavy Light 
TYPE:—Gasoil | Feed | Base Stock | Naphtha | Gasoil 
Gravit “a | 39.0 66.0 37.4 37.5 
ASTM. Dist.: | | 
LB.P. °F | 387 | 99 338 | 412 
10 | 492 116 | 349 | 485 
50 | 575 | 185 360 | 530 
90 | 658 | 284 370 «=| «600 
End point 705 | 327 | 417 | 665 
Sulfur weight percent | 0.01 | | 
Reid V. P... 9.1 
Octane Number: | 
AFD-1C clear 80.8 
AFD-1C+4 6.cce TEL 91.1 | 
AFD-3C+4 6 ce TEL | 











Compesition C. Fraction Liquid 


Volume, Percent 





Isobutylene 12 
24 
Isobutane 53 


_ 
—_ 


T 
| 
Normal butylene... 
Norma! butane | 








Had this catalytic cracker been less flexible, production of 
aviation gasoline would have suffered severely. 
The operation of a fluid-catalytic cracking unit is based 
on three main principles: 
1. A catalyst consisting of finely divided solids will behave 
much like a fluid under the proper conditions of aeration. 
2. The catalyst may be transported in air or vapor streams. 
3. The catalyst will settle out into a dense phase when a 
stream of air or vapors carrying catalyst is introduced 
into a chamber of considerably larger diameter than the 
transporting line. 
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Gas Concentration System 


The fluid-catalytic cracking unit employs these three prip. 
ciples to carry out two main operations continuously apj 
simultaneously: 

1. Cracking oil in the presence of catalyst. 

2. Maintenance of catalyst activity by burning off the cok 

deposited on the catalyst during the cracking reaction, 

In order to minimize coke formation, and for other reasons 
catalytic cracking is carried out at low pressure. The norm,! 
operating pressure in the reactor is about 10 pounds. Th. 





reactor is a 13- by 54-foot vessel mounted vertically near the 
ground. 

The regenerator, operating at 1 pound pressure, is a 20 
by 32.5-foot vessel elevated about 150 feet. The static head 
developed by a column of fluidized catalyst in a vertical pipe 
off the bottom of the regenerator, known as the regenerated 
catalyst standpipe, is sufficient to feed catalyst into the 
reactor. The regenerated catalyst standpipe has an inside 
diameter of 18 inches. 

Fresh oil feed passes through a heat exchanger in which its 
temperature is raised to 300° F. by exchange with a portion 
of the slurry circulating stream from the bottom of the frac 
tionator, and thence to the heater in which the temperature \s 
raised to 750° F. 

The partially vaporized charge enters the catalyst section 
at the line through which catalyst at a temperature of 1050- 
1100° F. is circulated to the reactor. This line is the injector. 
About 1300 pounds per hour of steam is introduced at the 
injector, to assist the mixing of catalyst and oil. The catalyst 
from the regenerator supplies the greater part of the heat re 
quired for vaporizing and cracking the charging stock. Current 
operation is carried out with a reactor temperature of 950° F 


The reactor temperature is largely a function of the tt 
generator temperature, the catalyst circulation rate, and tht 
preheat on the oil feed to the reactor. A constant temper 
ture is maintained in the reactor by minor adjustments of the 
catalyst circulation rate and preheat on the fresh feed, while 
the regenerator temperature is allowed to vary within 4 
50° F. range. 

With a regenerator temperature of approximately 1100° F, 
the catalyst circulation rate is about 7 tons per minute, whic 
maintains a ratio of 15 pounds of catalyst per pound of oil 


The combined catalyst and oil vapors enter the reacio 
through a perforated distribution grid located near the bottom 
of the reactor, and of such size that an annular space is lel! 
between the edge of the grid and the walls of the reacto 
The catalyst separates into a dense phase above this gm 
The vapors passing upward through this dense phase ket? 
it agitated so completely that the bed is at a substantially 
uniform density. ae 

The oil-catalyst contact time depends upon the weight ® 
catalyst in the reactor rather than the volume, since 
density of the catalyst in the dense phase may vary with other 
operating conditions. A constant weight of catalyst is malt 
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tained in the reactor by a controller actuating the slide valve 
at the bottom of the regenerated catalyst standpipe to main- 
tain a constant differential across pressure taps at the top and 
bottom of the reactor. Thus a constant weight of catalyst is 
maintained by balancing the catalyst flow into the reactor 
against that withdrawn. 

Most of the catalyst entering the reactor is withdrawn from 
the dense phase through the annular space around the inlet 
grid, passing downward into a conical section and thence 
into the drawoff line or reactor standpipe. Steam is injected 
at three levels around the conical section in order to strip 
hydrocarbon vapors from the spent. catalyst. About 3000 
pounds per hour of steam is used. 


Hydrocarbon vapors, steam, and some entrained catalyst 
pass upward through a disengaging space into a “multiclone” 
separator mounted in the top of the reactor. The separator is 
a series of small cyclone dust separators arranged to operate 
in parallel. 

Catalyst knocked out by centrifugal action in the sepa- 
rator is returned to the dense phase through a collection 
hopper and dip leg. Hydrocarbon vapors carrying only a 
small amount of catalyst pass overhead from the separator 
to the fractionator, entering at a point just above the liquid 
level at the bottom. 

The fractionator is an 1l- by 65-foot tower containing 
12 trays above a center well, and 2 trays, 2 perforated plates, 
and 7 perforated disc and donut pans below. Heat is recov- 
ered from the lower section by circulation of fractionator 
bottoms through a steam-generating heat exchanger which 
produces 7000 pounds per hour at 125 pounds pressure. 


Oil leaving the steam generator at 400° F. is returned to 
the fractionator at the upper perforated tray, along with the 
bottoms stream from the fresh-feed exchanger. This circu- 
lation of bottoms not only supplies the necessary cooling, but 
also provides the liquid wash for scrubbing entrained catalyst 
from the rising vapors. 

The concentration of catalyst in the bottoms or slurry is 
maintained between 0.5 and 1.0 pound per gallon by continu- 
ously returning column bottoms to the reactor via the in- 
jector. 

Mid-column cooling is provided by circulating sidecut 
drawn from the center well into an accumulator through a 
low-pressure-steam-generating heat exchanger which pro- 
duces about 3000 pounds of 40-pound steam per hour. This 
stream leaving the exchanger at 300° F. is returned to the 
column 3 trays above the center well. The sidecut or cycle 
stock is pumped directly to the thermal-cracking unit. 

The fractionator operates at a pressure of 5 pounds. The 
bottom temperature is held at 550-575° F. and the top tempera- 
ture is maintained at 225° F. by returning gasoline from a re- 
flux accumulator to the top of the column. Water from the 
condensation of the steam injected into the reactor is with- 
drawn continuously from a leg on the reflux accumulator. 

Overflow from the accumulator passes through a subcooler 
into a receiver from which the 400° F.-end-point unstabilized 
gasoline is pumped to the gas concentration unit, while the 
gas goes to the compressor suction drum and thence to the 
first stage of a 600-horsepower 2-stage gas-engine-driven 
compressor. 

Discharge from the first stage at 50 pounds pressure passes 
through a cooler into a receiver. Low-pressure condensate is 
pumped to the gas-concentration depropanizer. Fifty-pound 
gas passes to the second stage of the compressor in which 
the pressure is raised to 225 pounds. The second-stage dis- 
charge passes through a cooler into a high-pressure receiver 
irom which the gas and high-pressure condensate go to the 
§as-concentration deethanizer. 

Spent catalyst leaves the bottom of the reactor at 900-950° 
‘., passes through a slide control valve and drops into the 
line through which air for regeneration is introduced. The 
catalyst is picked up by this air stream and carried upward 
into the regenerator through the regenerator riser, inside 
diameter of which is 36 inches. 

The rate of catalyst circulation is determined from the 
Pressure differential between two points on the riser, and the 
circulation rate is adjusted by resetting the controller which 
actuates the spent catalyst slide valve to maintain a constant 
differential on the riser. 

The combined air and catalyst stream passes through a 
Perforated grid into the main section of the regenerator in 
which the catalyst settles into a dense phase. The temperature 
in the regenerator is 1050-1100° F. This temperature is main- 
tained by burning coke deposited on the catalyst during crack- 
ing. Coke on the spent catalyst amounts to 1.0 to 1.5 percent by 
Weight. This is reduced to 0.5 to 1.0 percent in the regenerator. 

The total quantity of coke burned in the regenerator is 
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30-35 tons per day. Regeneration air is supplied by a turbo- 
blower unit capable of delivering 11,600 standard cubic feet at 
a discharge pressure of 18 pounds. The air rate is controlled 
by adjusting a butterfly valve in the blower discharge to 
maintain an oxygen concentration of 2-3 percent in the com- 
bustion gases leaving the regenerator. 

Combustion gases and some entrained catalyst separate 
from the dense phase and pass upward through a “miulti- 
clone” separator mounted in the top of the regenerator. Cata- 
lyst separated by centrifugal action in the separator drops 
into a hopper from which it is returned to the dense phase 
through a dip leg. Regenerated catalyst is withdrawn from a 
hopper in the dense phase passing downward through the 
standpipe into the reactor to complete the catalyst circuit. 

Combustion gases from the regenerator pass overhead at 
1000-1050° F., through a waste-heat boiler in which sufficient 
heat is recovered to generate 3000 pounds of 40-pound steam 
per hour. The partially cooled gases are further cooled to 375+ 
400° F. by the injection of water into the duct below the 
waste-heat boiler. 

From this duct the gases pass into an electrical precipitator 
in which the catalyst particles are charged and collected on 
the plates of plate and frame electrodes across which a high 
voltage electrical discharge passes. The catalyst recovered 
from the plates drops into a hopper and passes downward 
in a small standpipe, through a slide control valve and into 
an air stream which carries-it back to the regenerator. 

Combustion gases carrying a small quantity of catalyst 
fines are released at the top of the precipitator. The total 
inventory of catalyst in the unit is approximately 125 tons, 
of which 35 tons is above the grid in the reactor and 55 tons 
above the regenerator grid. The catalyst replacement on this 
unit amounts to approximately 1 ton per day. 

In order to minimize the use of alloy steel the vessels and 
lines in service over 1000° F. are internally insulated with 
4 inches of soft insulating block and 3 inches of refractory tile. 

The catalyst used presently is a*synthetic silica-alumina 
having an average particle size of about 22 mesh. 


Gas-Concentration Unit 


The function of the gas-concentration unit is to classify and 
separate the various hydrocarbon fractions contained in the 
catalytic gasoline, the compressor condensates, the stabilizer 
overhead condensate, and the high-pressure gases, and dis- 
tribute them to the best advantage. This involves a number 
of specific jobs, namely: 

1. To recover C; and heavier hydrocarbons from the crack- 
ing plant gases. 

To segregate the C; fraction for feed to the alkylation 
or polymerization unit. 

. To segregate the C, fraction for alkylation feed. 

.To rerun the 400° F.-end-point catalytically cracked 
gasoline to 330-340° F. base stock. 

. To segregate the Cs fraction for aviation-gasoline blend- 
ing or charging to the alkylation unit. 

Catalytically cracked gasoline of 400° F.-end-point, high- 
pressure catalytic and thermal gas, and high-pressure com- 
pressor condensate are charged to the deethanizer. 

This is a 4- by 60-foot column containing 28 trays and 
operating as a combination absorber and stripper. Catalytic 
naphtha is circulated over the top at the rate of 15-20 gallons 
per minute, as the absorption medium, and cooling is supplied 
at the center of the column by circulation of liquid from a 
reservoir between the 13th and 14th trays, through an inter- 
cooler and back into the next tray below at the approximate 
rate of 50-75 gallons per minute. 

The bottom temperature is maintained at 200° F. by an 
external steam-heated reboiler; top temperature is 100° F. 
The column is operated at 200 pounds pressure. Ethane and 
lighter gases are removed overhead and go directly to the 
fuel-gas system. 

The bottoms, consisting of C; and heavier hydrocarbons 
boiling up to 400° F., are charged to the depropanizer which 
also receives a low pressure condensate from the catalytic 
cracker and stabilizer overhead condensate from the thermal 
cracker. 

The depropanizer is a 6%4- by 53-foot column containing 30 
traps and operating at 250 pounds pressure. Top temperature 
is maintained at 110° F. by refluxing with part of the over- 
head condensate at the ratio of 4-5:1, and the bottom tem- 
perature is held at 280° F., with heat supplied by an external 
steam-heated reboiler. The propane-propylene overhead frac- 
tion may be charged to the polymerization unit, the alkyla- 
tion unit, or released as a gas to the fuel system. Bottoms 
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consisting of C, and heavier fractions boiling up to 400° F., 
flow to the debutanizer under system pressure. 

The debutanizer is a 6- by 69-foot tower with 28 trays oper- 
ating at 50-100 pounds pressure. Top temperature is main- 
tained at 130-145° F., by refluxing a part of the overhead 
condensate at the ratio of 1-2:1; bottom temperature is main- 
tained at 325° F., by an external steam-heated reboiler, using 
275-pound steam. 

The BB fraction recovered overhead, consisting of iso- 
butane, normal butane, and butylenes, is caustic washed. This 
fraction is the normal feed of the alkylation unit. The bot- 
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to the cat cracker. The caustic treated base stock is inhibited 
with UOP inhibitor, either No. 4 or No. 5, blended with 
alkylate and isopentane, ethylized to make 100-octane 


gasoline. 
HF Alkylation Unit 


The hydrofluoric acid alkylation process combines iso- 
paraffins with olefins in the presence of a catalyst to produce 
alkylate. Isobutane is the isoparaffin employed; butylenes 
are the olefins used in greatest volume, although propylene 
and amylenes are also employed. The alkylation process is 
really the key to 100-octane gasoline yield, because the 
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toms from this tower, consisting of Cs and heavier hydro- 
carbons boiling up to 400° F., flow under system pressure to 
the rerun column. 

The rerun column is 6.5 by 38 feet, with trays, operating at 
5 pounds pressure. Top temperature is maintained at 225° F. 
by refluxing part of the overhead condensate at a ratio of 
1-2:1, and bottom temperature is held at 370° F. by means 
of an external steam-heated reboiler. The overhead is 330- 
340° F.-end-point debutanized base stock which contains all 
of the catalytic Cs fraction. 

The bottom stream is 300-400° F. catalytic naphtha, part 
of which is pumped over the top of the deethanizer as 
absorber oil while the remainder goes to storage, later to be 
blended with the thermally-cracked and reformed gasoline. 
The overhead from the rerun column, after passing through 
a caustic scrubber, enters the depentanizer. 

The depentanizer is a column 5 by 76 feet, with 40 trays, 
operating at 25 pounds pressure. Top temperature is main- 
tained at 140° F. by refluxing part of the overhead conden- 
sate at a ratio of 2-3:1. Bottom temperature is held at 250° F. 
by means of an external steam-heated reboiler. 

The overhead is C; fraction which goes to storage. The 
bottom stream is depentanized catalytic base stock which rep- 
resents about a 20 percent yield on the gasoil-kerosine charge 
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quantity of alkylate available usually governs the quantity of 
aviation gasoline that can be made. 

The fact that the new facilities today are producing 150 
percent of the originally estimated output of 100-octane gaso- 
line is largely due to modifications made in the operation of 
the alkylation unit which made possible utilization of addi- 
tional C; and C; fractions as feed stock for alkylation. 


Alkylation Feed—Olefins 














] 

Percent 
Propylene...... ae 2.8 
Butylenes..... 73.4 
Amylenes........ , ‘| 23.8 

















The catalyst used in the process is anhydrous hydrogen 
fluoride which is a liquid under a few pounds pressure. The 
process is divided into four main sections, as follows: Feed 
preparation, contacting, fractionation, and acid regeneration. 

The olefin-containing feed recovered in the gas-concentra- 
tion unit is charged’ from intermediate storage through the 
feed dryers which are three 2- by 14-foot towers filled with 
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a desiccant, manifolded to permit the use of two towers while 
the third is being regenerated. The feed flows directly from 
the dryers to two contactors. 

Volumetric capacity of the contactor is 3100 gallons. In- 
ternal circulation is provided by means of an impeller at the 
bottom of the contactor. The impeller is rotated at 825 revo- 
lutions per minute by a 150-horsepower steam turbine oper- 
ating through a reduction gear. 

The contactors are manifdlded for parallel flow of the 
olefin-containing feed, and for series flow of the isobutane 
recycle and acid, the effluent from No. 1 contactor passing 





30-foot vessel. Feed to the depropanizer is pumped from this 
drum through a preheater in which its temperature is raised 
to about 180° F. 

The depropanizer, a 5- by 40-foot tower with 35 trays, 
operates at 300 pounds pressure. Top temperature of 125° F: 
is maintained by refluxing a portion of the overhead con- 
densate at a ratio of 20-30:1, and bottom temperature is held 
at 240° F. by means of an external steam-heated reboiler. 

Because the propane overhead stream contains some free 
acid, it is pumped to a stripper for separation of propane and 
acid. 
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to No. 2. In recent operations it has been found advantageous 
to dry all or a part of the isobutane recycle by passing it 
through the dryers along with the BB feed. Thus a part of 
the isobutane recycle also passes to the contactors in parallel. 


The alkylation unit was designed for 6:1 ratio of isobutane 
to olefin, based on the total feed to the contactor (fresh feed 
plus isobutane recycle) and the space time was 30 minutes. 
"he throughput has been increased to the point where the 
yield of alkylate is nearly twice the design production. 


The high throughput has reduced the isobutane-olefin ratio 
to as low as 3-4:1 and the space time to 15-20 minutes, and 
has resulted in only slight sacrifice in quality of the all:ylate. 


Intimate mixing of acid and hydrocarbon takes place in 
the contactors which operate at a pressure of 85 to 125 
pounds. Since heat is generated in the reaction, the contactor 
is provided with a tube .bundle through which water cir- 
culates. Temperature in the contactors is maintained at 75- 
100° F. Space time is 15 to 30 minutes. 


_ From the contactors, the acid-hydrocarbon mixture goes 
into the acid settler, a horizontal 8- by 30-foot vessel pro- 
vided with baffles, where it separates into acid and hydro- 
carbon phases. The hydrocarbon phase is drawn from the top 
ot the settler into the depropanizer charge drum, a 3-. by 
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Hydrogen fluoride dissolved in hydrocarbons has an ab- 
normally high volatility; this fact is made use of in the HF 
stripper which is a 1.5- by 27-foot fractionating column 
packed with 20 feet of %4-inch carbon Raschig rings. The 
charge is fed near the top. An internal steam coil at the 
bottom supplies the heat necessary for stripping—125° F. at 
the top and 140° F. at the bottom 

A portion of the propane feed, together with all of the free 
HF, passes overhead into the depropanizer vapor line. The 
remainder of the propane passes from the bottom of the 
stripper through a small drum filled with limestone and 
thence to the fuel-gas system. Acid recovered in this system 
collects in a leg on the depropanizer receiver from which it is 
returned to the settler. 

One of the primary advantages of the HF alkylation proc- 
ess is the ease with which the concentration of acid in the 
system is maintained by continuously withdrawing less than 
2 percent of the circulating acid for regeneration. This proce- 
dure keeps the acidity at the desirable 90-95 percent operating 
strength; thus avoiding the problems involved in reconcen- 
trating or disposing of large quantities of spent acid. 

The small stream for regeneration is withdrawn from the 
main acid stream circulating from the acid settler to the con- 
tactors. Regeneration involves two steps; first, the removal 
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of any polymer or tar formed in the reaction; second, the 
removal of water. 

The first step is accomplished in the regenerator, which 
is a 3- by 30-foot tower with 6 side-by-side pans below the 
feed line and 1 foot of carbon Raschig rings. The tower 
operates at 90 pounds pressure and at a temperature of 
242° F. 

The HF is flashed overhead by introducing stripping iso- 
butane through a superheater operated at 360° F. Polymer or 
tar is withdrawn from the bottom of the column and sent 
to the boiler fireboxes. The greater part of the acid overhead 
is returned to the settler along with the stripping isobutane: 
A small portion of the acid overhead is charged to the 
dehydration column, in which the water is removed from the 
bottom as a constant-boiling mixture containing about 40 
percent acid. The constant-boiling mixture is disposed of by 
neutralization with lime and precipitation of the calcium 
fluoride. The acid overhead is returned to the settler along 
with the overhead from the regeneration column. 

The dehydration column is 25 feet high. The lower 10 feet 
is steam jacketed and has an inside diameter of 18 inches. 
The upper part is 14 feet high, with a 14-inch diameter, and 
is filled with %4-inch carbon Raschig rings. This column is 
operated at a 100 pounds pressure, with a top temperature of 
175° F. and a bottom temperature of 300° F. 

The hydrocarbon stream leaving the bottom of the depro- 
panizer contains a small amount of combined fluorides which 
is removed by passing this stream through bauxite at 200+ 
240° F. and 290-300 pounds pressure. The bauxite is con- 
tained in two towers, each 4% by 25 feet. The towers are 
manifolded for flow through one tower, while the other 
is being dumped and refilled. 

The hydrocarbon stream from the bauxite tower flows to 
the deisobutanizer, a 7- by 110-foot tower, containing 50 trays 
and operating at 100 pounds pressure. Overhead vapors from 
this column are partially condensed and passed into an ac- 
cumulator from which reflux is returned to the top of the 
column at a ratio of 2-2.5:1 to maintain a temperature of 120° 
F. The net overhead passes through a secondary condenser 
into the final receiver from which the isobutane recycle is 
returned to the contactors. A bottom temperature of 250° F. 
is maintained by an external steam-heated reboiler. 

Bottoms from the deisobutanizer are charged to the 
debutanizer which is 4 3- by 47-foot column with 25 trays 
operating at 80 pounds pressure. Overhead from this col- 
umn is partially condensed and passed into an accumulator 
from which reflux is returned at a ratio of 3.5-4:1 to the top 
of the column to maintain a temperature of 135° F. 

The net production passes through a final condenser into 
a receiver from which normal butane is pumped to storage 
to be blended later with the cracked and reformed gasoline 
to bring its vapor pressure up to specifications. The bottom 
temperature is maintained at 325-350° F. by an external 
steam-heated reboiler. 

The bottoms from the debutanizer flow under system pres- 
sure to the rerun column, a 3.5- by 42-foot tower containing 
20 trays and operating at 5 pounds pressure. A top tempera- 
ture of 225° F. is maintained by refluxing with a part of the 
overhead condensate from the receiver at a ratio of 0.1-0.2:1. 
The bottom temperature of 350-375° F. is maintained by an 
external steam-heated reboiler. 

The overhead from this column is the finished aviation al- 
kylate fraction having the following characteristics: 


lity of Alkylate Produced 





EL 








This material goes to intermediate storage and subse- 
quently is blended into aviation gasoline. The bottoms from 
the rerun column amounting to less than 10 percent of the 
total alkylate, is charged to the catalytic cracking unit for 
further recovery of material boiling below 330-340° F. and 
cracking of fractions boiling above 400° F. 

The modifications in operating procedure which increased 
the production of 100-octane gasoline by more than 50 per- 
cent over what was expected, consisted in taking full ad- 
vantage of the flexibility and versatility, not only of the alky- 
lation unit, but of the cat cracker and the gas-concentration 
system as well. 
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The operation was changed in several ways, namely: : 

1. The catalytic cracker was operated to produce more ole- 
fins without appreciably reducing the quality of the base ~ 
stock. _ 

2. The gas concentration depentanizer was changed to an 
alkylate debutanizer to remove a bottleneck in the alkylation : 
operation. 

3. The gas concentration debutanizer was operated as a 
depentanizer, removing all the BB and C; fractions overhead. 
Thus the catalytic Cs; fractions containing about 30 percent 
amylenes could be charged to the alkylation unit along with 
the BB feed. 


4. Isobutane is obtained from outside sources where there 
is an excess over local requirements, to make up the de 7 
ficiency, inasmuch as it takes 1% barrels of isobutane to | ~ 
barrel of olefin to produce alkylate. 

5. The increased production of aviation gasoline led to a 
shortage of isopentane. Isopentane is blended to increase the 
vapor pressure of 100-octane gasoline. Arrangements were 
made to obtain about 200 barrels a day of isopentane con- 
taining about 30 percent olefins, from another refinery. This 
material is now charged to the alkylation unit to increase 
alkylate production and to make up vapor-pressure de- 
ficiency. 

The alkylation unit still is not overloaded and present plans 
call for increasing the charge of propylene. 

In order to obtain a depropanizer overhead fraction free 
of all C. and lighter hydrocarbons, the low-pressure conden- 
sate and thermal overhead condensate are to be charged 
to the deethanizer instead of to the depropanizer of the gas- 
concentration unit. Preliminary operation has already indi- 
cated that a C.-free depropanizer overhead fraction rich in 
propylene can be recovered with no appreciable increase in 
BB loss in the deethanizer. 

The possibility of installing an isomerization unit in con- 
junction with the other operations was investigated. How- 
ever, the production of normal butane in the cracking oper- 
ations is only sufficient to meet vapor-pressure requirements 
of the motor gasoline and there is not enough casinghead 
gasoline available to the refinery to make up vapor-pressure 
specification. 

Utilities 

The utilities provided in connection with the operations in 
Plant 3 include three boilers designed to produce 50,000 
pounds of steam per hour each, at 275 pounds pressure. A 
feature which is novel in a western Pennsylvania refinery 
boiler plant is the use of powdered coal, which combines the 
advantage of using the cheapest fuel available in the area 
with the flexibility usually expected only with gas or oil fir- 
ing. Not only does the boiler plant supply all the steam 
needed in Plant 3, but also it pipes a considerable quantity 
to Plant 2. 

Another innovation in the area is a 6-section induced draft 
cooling tower, designed to cool 10,000 gallons a minute from 
110° F. to 85° F. at 75° F. wet bulb. Loss of water through 
the system is only about 5 percent. 

Other facilities include an inhibiting system, blending 
tanks, safety building with first-aid room, time and change 
house, shop and laboratory for testing products. 

Storage for 100-octane gasoline and its components in 
cludes: 

One 5,000-barrel, 85-pound pressure sphere for storage of 
alkylate feed stocks. 

Two 1000-barrel, 85-pound pressure vertical bullets for iso 
butane storage. 
One 1000-barrel, 85-pound pressure vertical bullet for nor- 
mal butane storage. ; 
Two 2500-barrel, 25-pound pressure spheroids for catalytic 
pentane fractions storage. ; 
At every stage of planning and construction of this avia- 
tion gasoline refinery, the designers and builders, as well a8 
the joint owners were constantly mindful of the need to savé 
every possible pound of critical materials, every possible item 
of critical: equipment. 

Every requisition was carefully scrutinized; substitutions 
were made wherever feasible. Every economy was effected 
that could be justified from the standpoints of safety and ef 
ficient operation. : 

The plant is considered to be paying good dividends ™ 
100-octane gasoline produced. How about the dividends @ 
lives saved? How many extra blockbusters will crash dow” 
on Tokyo to shorten the war? How many American flyers 
will come safely home because of those thousands of bat 
rels of 100-octane gasoline that four Pennsylvania refinet®) 
put up a fortune to produce? 

We'll never know. 


= 


Petroleum Refiner=V ol. 24, No. 


L 


r. 





ole- 














base 
PENBERTHY 
O an 
ition J 
as a 
lead. 
‘cent 
with 
here 
de- 
to | 
toa 
> the 
were R , 
con- PENBERTHY efter 
This . . 
ease DROP FORGED STEEL 
de- 
LIQUID LEVEL GAGES 
lans 
Liquid shows black—empty 
free t space shows white. Pre- 
den- ot ae: ferred wherever liquid level 
—< F must be easily and posi- 
nde tively visible...and when 
h in ; liquids are under high pres- 
e im m5 sure or at high temperature. 
con- 
low- 
yim ‘ ‘ These gages are made of alloy temperature resisting 
ents ; 
1ead steel and are the highest quality throughout. Liquid 
a chamber is made from a solid block of steel to assure 
; fom perfect alignment and rigidity. All Penberthy gages 
is m ee 
,000 — conform with A.P.L-A.S.MLE. requirements. 
> A ae 
nery ‘| 
the - 
area @ 
fir- , 
eam . 
tity 
raft ~ 
rom art 
ugh me 
PENBERTHY 
ling 
nge a 
. ransparenl 
in- 
DROP FORGED STEEL 
Pp oO 
' LIQUID LEVEL GAGES 
is0- Used to observe color and 
_ density of liquids under 


high pressures, and/or tem- 
ytic ( . peratures. Construction is 
exceptionally rugged ... 
similar to Reflex types. 


via- 
] as 
save 
tem 


| PENBERTHY INJECTOR CO. @ 


ef- 

; DETROIT, MICHIGAN * Canadian Plant; Windsor, Ontario 
; m 
; in 
own . “ ; ) ] 1 
yers — — PRODUCTS 
bar- ' y= 
1ers 





The Three Catalytic Cracking Units 
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Su Coapag ot neescct Senéort Baton Rouge Ceremony Delivers Plant's Billionth Gallo 


Oil Company of New Jersey, Louisiana 
Division. Photograph by Edwin Rosskam. 


1 of 4 
omnty 


The billionth gallon of 100-octane gasoline produced June 1 at Standard Oil Company of New 
Jersey's Baton Rouge Refinery was presented to Major James F. Collins, Pacific war hero, by 
M. W. Boyer, vice president and general manager. Shown here are Lieutenant Max Wilson of 
Nebraska; Captain Charles Reilly, Baton Rouge; Ray Dobyns, Standard Oil Employes association 
member; Major Collins; Governor James H. Davis of Louisiana; Boyer; Major General Troy H. 
Middleton, commander Eighth Army Corps; Captain Charles Speegle, and Lieutenant Sam Houston. 
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Of 100-Octane Fuel to Representative of Army Air Corp 


striae of a billion gallons 
of 100-octane aviation motor ful went 
into the record of the Baton Rouge plan! 
of Standard Oil Company of New Jersey 
June 1, when the event was celebrated 
with fitting ceremonies. The symbolic 
billionth gallon was presented to Major 
James F. Collins, whose home is 
Baton Rouge, by M. W. Boyer, vict 
president of the company. 

Among the other distinguished mil 
tary guests at Baton Rouge for the evetl 
was General Troy H. Middleton, also o 
Baton Rouge, who was commandant 0 
cadets at Louisiana State Universil) 
when Major Collins was a student there 
Collins, who is now stationed at Elgi 
field, Florida, is the holder of both the 
distinguished service cross and the dis 
tinguished flying cross. General Middle 
ton, commander of the Eighth Amy 
Corps, recently was cited by Gene 
George S. Patton because of outstanding 
leadership. 

Brief ceremonies at the plant marked 
the accomplishment of producing a bil 
lion gallons of fighting grade aviati® 
gasoline. Previously this had been #& 
complished by Humble Oil & Refining 
Company at its Baytown plant 
Standard Oil Company of California had 


Petroleum Refiner—Vol. 24, Noa 








solid matter 
in oil, service 
water, process 
liquids, cannot 
get past --- 


ELLIOTT STRAINERS 


The straining of fluids from gasoline to heavy oil is 
a matter which has received Elliott engineering atten- 
tion for many years. Straining equipment has been 
developed with a view to minimum pressure drop, to 
non-stop operation, to high or low capacity, to high or 
low pressures, to speedy and convenient cleaning— 
even to self-cleaning, in water service. 

If you have a condition that requires strainers, dis- 


cuss it with the Elliott man, and get the equipment that 
will do the job reliably and with the minimum of main- 
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STRAINERS 


TWIN STRAINERS for oil and process liquids. Sizes to 12”. Pres- 
sures to 300 Ib. 


Ors "es 4 : ex TWIN STRAINERS, Type R, usually used for service water. Sizes to 
<= 42”. Pressures to 150 Ib. 


TWIN STRAINERS of plug cock type. Handwheel frees plug for easy 
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e - Whe aHeUus ; ~ \ ~" Bulletin with full details and specifications, at request. 
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announced a similar accomplishment 
May 31. 

In addition to its record in making 
aviation motor fuel the Baton Rouge 
plant has been an outstanding contribu- 
tor to other phases of the war effort. 
Previous to the fall of Singapore the 
plant had a unit in éperation for the 
manufacture of butadiene and it had for 
many months been producing Perbunan 
(Buna-N) as well as Buna-S chemical 
rubbers. 

Along with production of a billion 
gallons of 100-octane motor fuel the 
Baton Rouge plant also contributed sub- 
stantially to the output of this grade of 
motor fuel in other plants. Its hydro- 
genation unit was converted to this 
activity when the need for this motor 
fuel became pressing. Codimer from 
numbers of plants was forwarded to 
treatment and left Baton Rouge as hy- 
drocodimer, one of the most potent of 
the anti-knock ingredients used in avia- 
tion motor fuel. 

The first fluid catalytic cracking unit 
was completed at Baton Rouge, which 
has for many years served as a field 
laboratory for Standard Oil Develop- 
ment Company, which carried this cata- 
lytic process into commercial stage. 
Since then two additional fluid catalytic 
units have been completed. 

The role of this plant in the war pro- 





Standard of California 
Produces Its Billionth 


Standard of California has become the 
first western oil company to produce its 
one billionth gallon of 100-octane gaso- 
line, it was announced May 31 by Presi- 
dent H. D. Collier. 

One billion gallons of this fuel, it is 
estimated, would fuel more than 22,000 
B-29 Superforts for a trip around tlhe 
world under average circumstances. 

Indicative of the vast strides in pro- 
duction is the fact that just one refinery 
unit now turns out daily nearly five 
times the amount of 100-octane Standard 
produced in the entire year of 1937, when 
quantity output began. 


gram was summed up with this para- 
graph from a news release by the com- 
pany: 

“Since the entrance of the United 
States into the war, most of the Baton 
Rouge refinery’s equipment and proc- 
esses have been turned to the manufac- 
ture of products useful in winning the 
war. Figures recently released in Wash- 
ington show that one out of every 15 
planes used in all theatres of combat 
have been fueled with high-octane gaso- 
line produced at the Baton Rouge re- 
finery.” 


Wyoming Plant Celebrates 
War Production Record 


“The Rocky Mountain Area contrib- 
utes substantially to the nation’s military 
gasoline requirements,” said M. H. 
Nolan, refinery superintendent, Sinclair 
Refining Company, Sinclair, Wyoming, 
today at a celebration of key refinery 
workers in recognition of the one mil- 
lionth barrel of 100-octane gasoline pro- 
duced at the refinery in Sinclair, 
Wyoming. Mr. Nolan said: “Operating 
at maximum capacity and pledged to the 
total war effort, we are proud to pass 
the one million barrel mark in the pro- 
duction of 100-octane gasoline here at 
Sinclair, Wyoming. Speaking for the 
war workers at this refinery, we pledge 
our continued effort for the maximum 
production of war products. The record 
at this plant is another milestone for war 
production in the Rocky Mountain Area 
and a symbol of the industrial impor- 
tance of this section.” 

(A picture on page 89 of this issue 
shows the alkylation unit in the plant 
at Sinclair, Wyoming, where this record 
was made.) 


General Increasing Cracking 
Facilities at Torrance 


General Petroleum Corporation has let 
contract to The M. W. Kellogg Com- 
pany for construction of facilities which 
will add 13,000 barrels daily to thermal 
cracking facilities of the refinery . at 
Torrance, California. 





Night view of Standard Oil Company of Calitornia’s 100-octane gasoline plant at Richmond. 
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District 2 Refineries 
Increase Navy Fuels 


for kerosine and distillates, E. J. Bul- 
lock, director-in-charge for District 2, 


refiners for reprocessing. Procedures for 
allocations were worked out at a meet- 
ing in Chicago between PAW officials 
and refiners in District 2. In a telegram 


cific war is won, the Navy will require 








In otder to meet Navy requirements 






PAW, early in May issued a directive to 
17 refiners in the district to supply 
specific amounts of the fuels to 13 other 










to refiners Bullock said arrangements 
for compliance with the new schedule 
takes precedence over other customer 
requirements. 

It was announced that until the Pa- 









at least 50,000 barrels daily of several 
types of fuel oils from refiners in Dis- 
trict 2 who had been supplying about 
30,000 barrels daily. Refiners and PAW 
officials believe the increase for the 
Navy can be met without further re- 
strictions on civilians. 













Foreign Refineries Furnish 
More War Aviation Fuel 


More than 14 percent of the aviation 
gasoline produced for the Allied air 
forces will come from foreign refineries, 
not including Russian, by the end of 
the year, it has been predicted in Wash- 
ington. 

All of this gasoline will become avail- 
able for operations in the Pacific, but 
the quantity output of the foreign re- 
fineries may not be disclosed for security 
reasons. 

The United Nations’ 100-octane refin- 
ery construction program is scheduled 
for completion this year. 

Outlining facilities available for 100- 
octane production, it was said that at 
the time of Pearl Harbor there were 
three refineries in the United Kingdom 
and a fourth at Abadan, with a new plant 
at Trinidad about to begin production 
Since then two expansions have been 
made to the Abadan refinery and a third 
will soon go on stream; the Trinidad 
plant has been placed in full operation; 
facilities at Bahrein have been expanded 
to permit 100-octane production; two 
small plants are operating in Canada; 
three major projects have been placed in 
operation at Aruba and four at Curacao 
Still remaining to be completed are 4 
fifth project at Curacao and expanded 
facilities in Mexico. 

A large part of the equipment for the 
plants had to be obtained in the United 
States. Over-all cost of the foreign pro- 
gram, exclusive of Russia, was in the 
neighborhood of $200 million, it was 
estimated. 












































Three French Refineries 
Need Only Crude Oil 


Three French refineries in the Mar- 
seilles area have been so lightly damaged 
in the war that, with a sufficient crude- 
oil supply, they could start running ™- 
mediately with a daily charging capacity 
of about 39,000 barrels per day, accord- 
ing to members of a French oil commis- 
sion now visiting the United States. The 
refineries are Compagnie Francaise ¢€ 
Raffinage, at La Mede; Produits Chimr 
ques et Raffineries de Berre, at Bere, 
and Societe Generale des Huiles 4 
Petrole at L’Avera. 
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There are more than 4,000 items in the com- 
plete line of Tube-Turn welding fittings. There 
are Tube Turns distributors in all principal cities 
and every one of them carries a comprehensive 
stock. You save time and money by being able 
to get ail the welding fittings you need from a 
single source. When you choose Tube-Turn 
welding fittings, you get action. 

Tube-Turn welding fittings were the first seam- 
less welding fittings. Today’s complete line is 
the product of many years’successful experience. 
That experience is available to you through 
Tube Turns distributors. They can be of real 
help in solving knotty problems—and behind 
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Tube Tyrns’ Complete. Line SAVES A LOT OF “SHOPPING AROUND” 


every distributor stands the nearest Tube Turns 
branch office, backed up by the home office engi- 
neering staff. 

Get acquainted with your Tube Turns distrib- 
utor. He can help you out of many a tight spot. 
And write today for your free copy of the new 
Tube Turns Catalog No. 111, a valuable hand- 
book of welding fittings information. 


Selected Tube Turns Distributors in every principal 
city are ready to serve you from complete stocks. 
TUBE TURNS (Inc.), LOUISVILLE, KENTUCKY. 
Branch Offices: New York, Chicago, Philadelphia, 
Pittsburgh, Cleveland, Dayton, Washington, D. C., 
Houston, San Francisco, Seattle, Los Angeles. 
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Commercial Counselor, Embassy of Poland, Washington 


OLISH oil refineries are among the 
oldest in the world. Ancient Polish lit- 
erature first mentions oil and attempts 
of processing it as far back as the XVI 
and XVII centuries. The surviving docu- 
ments from that period speak of privi- 
leges extended to certain towns in 
Poland to illuminate their streets with 
oil, and in the early part of the XIX 
century the first commercial export 
transaction took place — which consisted 
of shipping barrels of petroleum to 
Prague for lighting purposes. However, 
lack of continuity of endeavor in this 
field was characteristic of this early 
period. Repeated efforts to obtain or 
process crude oil were quite short-lived 
and futile—they would break off be- 
cause either the deposits of oil were ex- 
hausted, and there did not exist, as yet, 
any knowledge of how to exploit them, 
and only the oil “ooze” was being util- 
ized; or because the methods of refining 
and processing available oil were very 
elementary and unsatisfactory. This time 
then, may be called the “prehistoric” era 
of the Polish oil industry. 

In the industrial meaning of the word, 
the actual history of oil refining in Po- 
land commenced in the last 50 years of 
the past century, concurrently with the 
oil-extracting industry, which industry 
has been increasing systematically ever 
since. The extraction of crude oil 
Steadily increased and developed, and 
alongside it, the oil refining industry, not 
however, in as fast a tempo, for oil 
production began to expand very rapidly 
towards the end of the last century and 
the beginning of the present, when the 
oil fields in Boryslaw and Tustanowice 
were discovered. 

The existing refinery apparatus was 
not adequate to meet the demands of 
increased production, thus creating dif- 
ficulties in the oil industry, and a par- 
ticularly sharp crisis in this respect 
developed in 1909, when the production 
of oil exceeded 2,000,000 tons. Poland 
then occupied third place, (following the 
United States and Russia, but preceding 
Rumania) in the list of world producers. 
Lack of facilities for processing all of 
the Polish oil yield in the refineries 
caused a price crisis on the oil market. 
In consequence of this, there took place 
a swift development of the existing re- 
fineries, and the erection ‘of the State 
Refineries in Drohobycz, which were at 
that time the largest refineries in Europe. 

The year 1909 however, was the cul- 
mination point for the oil-extraction in- 
dustry. From that time on, as a result 
ef the so-called “inundation” of the 
Boryslaw oil fields, a systematic decline 
in the extraction of oil can be noted. 
Despite this, in the first years after the 
first World War there existed a trend to 
increase the refinery facilities because 
of the expected increase ia the production 


138 


Refineries In Poland Need Modernization 


Along With Rebuilding 


DAMIAN WANDYCZ 


of oil. However, when the decline in the 
extraction of oil continued on, in a few 
years the refinery situation in Poland 
underwent a complete reversal in com- 
parison to the year 1909: the processing 
facilities of the refineries proved to be 
greater than the oil which was available. 
Since even the amount of domestic oil 
exceeded the needs of internal consump- 
tion, utilization of the refinery appara- 
tus for the additional processing of im- 
ported oil could take place only for ex- 
port purposes. This procedure, however, 
proved to be non-profitable. Conse- 
quently, the Polish refineries, as a whole, 
were not completely utilized, which 
naturally increased the cost of process- 
ing and in turn resulted in the shutting 
down of some refineries and the cen- 
tralization of processing in a smaller 
number of plants. This retarded new 
investments in refineries. Since this was 


a period of new discoveries in the 
processing methods throughout the 
world, it affected the Polish refinery 


industry very seriously, for although up 
to the First World War the technical 
standard of the larger refineries was on 
a par with the world level, and in some 
branches, such as paraffin-wax it was 
outstanding, after the war, it was im- 
possible for the Polish refineries to at- 
tain this level. If, despite this, its 
manufactured products were identical in 
quality to the products of world industry, 
this should be attributed to the ingenuity 
and efforts exercised by the refinery 
technicians. 

In the last complete statistical year 
prior to the present war, 1938, the con- 
ditions in the refining industry were as 
follows: 

There were 37 refineries in Poland, out 
of which there were: 12 larger plants 
which had a yearly output of over 
40,000 tons; 25 medium and small plants 
which had a yearly output of less than 
20,000 tons. The general, theoretical, 
output of all the refineries was calcu- 
lated at 1,150,000 tons of oil yearly, out 
of which the larger refineries’ capacity 
was: 950,000 tons, and the medium and 
small refineries—200,000 tons. The yearly 
capacity of the individual large refineries 
was as follows: 


“Polmin” 156,000 tons 
“Galicja” 108,000 tons 
“Vacuum Oil Co.” 108,000 tons 
“Limanowa” 96,000 tons 
“Trzebinia” 84,000 tons 
“Glinik Marjampolski” 78,000 tons 
“Jaso” 72,000 ‘tons 
“Jedlicze’ 60,000 tons 
“Fanto” 54,000 tons 
“Dros” 42,000 tons 
“Nafta” 42,000 tons 
“Gazy Ziemne” 42,000 tons 
Among the medium and_ smaller 


plants only a few had facilities to proc- 
ess from 10,000 to 20,000 tons annually; 









the remainder were small plants, 
equipped with obsolete machinery and 
not adapted to a complete processing of © 
oil. The general capacity of Polish re 
fineries, given above according to a the 
oretical calculation as 1,150,000 tons an- 
nually, should in practice be calculated 
at several percent lower. This capacity 
exceeded the oil production in Poland. 

In 1938 Polish refineries processed 
501,875 tons of crude oil, which consti- 
tuted approximately the Polish produc- 
tion of oil for that year, and was about 
50 percent of the processing capabilities 
of the refineries. Not all these refineries 
were active, from the aforementioned 
12 larger plants, only 10 were active, (the 
refineries “Limanowa” and “Fanto”. 
were not functioning). The active re" 
fineries processed 467,723 tons of crud 
oil, which comprised 93.2 percent of the 
total processing. The medium and s 
refineries, out of which there were 227 
active, processing 34,051 tons, ie. 687 
percent of the total processing. q 

Mention has already been made that 
the Polish refineries in the period after 
the First World War were not suff 
ciently modernized. Actually only a part 
of the refineries were equipped with 
modern machinery. Out of the 12 large? 
plants (10 active), only 6 were equipped? 
with pipe stills under atmospheric pres 
sure and vacuum; the remaining plants 
had shale stills under ordinary pressure 
and vacuum (usually using the Brunn- 
Konigsfelder M.F. system). Cracking 
equipment was installed in only three 
refineries (in two Cross, in one Wolff- 
Borsig), which was the result of the ex- 
isting conditions in the consumption of 
oil in Poland—low use of gasoline, 
high use of kerosine, which condition 
will be discussed further later on. In 
three refineries there were installations 
for solvent refining and in two centri- 
fugal solvents for de-waxing lubricants. 
Almost all were adjusted for manufac- 
turing wax by the method of cold and 
warm crystallization and sweating, but 
only two had continuous crystallization 
in tubes. The rest had crystallizers of 
the old type. 

Apart from this basic refinery equip- 






























ment, some factories were equippe ] 
with special installations for the manu- 
facture of white oils, road asphalts, 


products from cracking gas, etc. Five 
had apparatus for the manufacture of 
greases. A characteristic trait of the J 
work of the Polish refineries was the ‘ 
processing in all refineries of the crude er 
oil into its final product, i.e. asphalt or 
coke. Fuel oils were manufactured only 
in small quantities in Poland, due to 
negligible demand. We manufactured 
from crude oil such products as gasoline, 
kerosine, gasoil, paraffin wax an 
grades of lubricating oils. Similarly, as 
phalts were manufactured in ordinary 
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i) peasy processing specialists, technolo- 
gists and refinery engineers have kept 
pace with all new refining techniques for 


processing petroleum. 
The experience, facilities and technical 


knowledge of this organization — 


tremendously broadened by - wartime 
activities —are available to you in all our 
services from economic investigation to 
complete construction ready for operation 
and for all refinery products from Asphalt 

to 100 Octane Aviation Gasoline. 
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rades for roofing materials as well as 
or road construction. Also, in some re- 
fineries side products were manufac- 
tured, such as naphthenic acids, sulphur- 
derivatives, etc. 

Normal processing procedure did not 
adhere to the average procedure of the 
world oil industry. In the first place, the 
yield of individual products, obtained 
from crude oil was as follows for the 
entire industry in 1938: 


Gasoline 19.97 percent 
Kerosine 28.16 percent 
Gasoil 18.12 percent 
Paraffin 4.50 percent 
Lubricants 9.40 percent 
Asphalt 5.98 percent 
Coke 0.78 percent 
Others 4.63 percent 


The above table reveals, very strik- 
ingly, the comparatively low yield of 
gasoline and wax, and on the other 
hand, the high yield of kerosine. The 
following circumstances contributed to 
this peculiarity in the manner of proc- 
essing: because of the insufficient elec- 
trification in Poland, its rural and small- 
town population used kerosine lamps for 
lighting purposes to a very great extent, 
or almost exclusively, consequently, up 
to the outbreak of the war, petroleum 
was one of the most important items of 
domestic consumption. On the other 
hand, because motorization was not very 
well developed, relatively small amounts 
of gasoline were used. Thus the produc- 
tion of normal gasoline together with 
gasoline from natural gas exceeded the 
country’s requirements, and for this rea- 
son cracking played such a small role 
in the scheme of processing crude oil in 
Polish refineries. 

In 1938 the production of gasoline 
from crude oil and natural gas amounted 
to 141,068 tons, and the consumption to 
110,964 tons. Up to 1937 the surplus of 
gasoline was exported. From 1938, in 
view of the increasing domestic con- 
sumption, export was stopped and the 
surplus was stored. 


Wax Production High 


The percentage of obtained wax was 
high, especially when taking into con- 
sideration that it pertains to all of the 
processed crude oil, and therefore to 
non-paraffin crude oil as well. Out of 
the Boryslaw paraffin oil, the amount 
of wax obtained exceeded 6 percent. 
This should be attributed not only to the 
fact that this crude oil was especially 
rich in paraffin; Polish crude oil was 
expensive, which forced the refineries to 
utilize this raw material to the greatest 
extent. In the world industry, only a part 
of the wax found in crude oil was ex- 
tracted. In Poland all of the wax which 
was obtainable by the existing methods 
was extracted from crude oil from the 
low to the high melting point. 

Therefore, although Poland's par- 
ticipation in the world crude-oil produc- 
tion was only a fraction of one percent, 
in the paraffin wax market her share 
was considerably higher. When in 1928 
Poland entered into an _ international 
paraffin-wax agreement, her participa- 
tion in world production amounted to 
approximately 9 percent. Despite the 
fact that the Polish paraffin-wax produc- 
tion fell, as a result of the decreasing 
output of paraffin crude oil, up to the 
outbreak of the war, paraffin export 
constituted 50 percent of the whole pro- 
duction. 

The year 1938 was considered, in the 
Polish petroleum industry and especially 
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in the refineries, as a-certain turning 
point. Since many years, for the first 
time the decrease in crude oil produc- 
tion was halted; renewed activity was 
visible in the drilling enterprises. At the 
same time domestic consumption was 
growing, and the expanding motoriza- 
tion kept opening up new aspects for the 
increase of gasoline consumption. The 
export of petroleum products, with the 
exception of paraffin wax was stopped; 
despite this, it was evident that in the 
nearest future Polish production would 
be found insufficient to cover the needs 
of the domestic market. The first months 
of 1939 confirmed this presumption, and 
in the summer of 1939, in order to meet 
the demands of the growing consump- 
tion, the Polish refinery industry for the 
first time entered into an agreement with 
Rumania, importing a part of the crude 
oil for processing in Polish establish- 
ments. In connection with this improve- 
ment in the petroleum industry, the last 
two pre-war years were a period of a 
partial modernization of refineries, when 
plans were formed for larger invest- 
ments. The outbreak of the war inter- 
rupted this growth, cancelled automati- 
cally all plans, and war operations and 
the ensuing period of occupation created 
a new state of affairs. 

The refinery industry was thrice with- 
in the range of actual warfare: In Sep- 
tember, 1939, in 1941 and 1944. Apart 
from land operations, during the German 
occupation it was the object of air bom- 
bardments by the Allied Air Forces. In 
1939 grave damages were suffered by the 
refineries “Polmin,” “Galicia” and “Naf- 
ta”—all located in Drohobycz. Partially 
rebuilt, they again suffered damages in 
1941. At this time also the most impor- 
tant installation for the extraction of 
gasoline from natural gas was destroyed 
(“Gracja” in Boryslaw). 

During the occupation, the refinery in- 
dustry (as a part of the petroleum in- 
dustry) underwent the greatest changes 
as far as the legal-organizational angle 
is concerned. All petroleum: property 
was confiscated. All rights of ownership 
were cancelled and after various trans- 
itory stages, it was organized into the 
enterprise established by the Germans, 
under the title: “Karpathen A.G.” in 
L.wow, which became the exclusive dis- 
poser of the entire Polish petroleum in- 
dustry, and therefore, of Polish refiner- 
ies also. Refineries located outside of the 
so-called “general government” area, on 
territories which Germany considered to 
be incorporated into the Reich, were 
excluded from this. There were two such 
large refineries “Vacuum” and “Trzebi- 
nia” as well as one medium-sized one 
called “Ligota.” 

Out of the refineries situated in the 
general government area, the following 
were active: “Polmin,” “Galicja,” “Gazy 
Ziemne,” “Glinik Marjampolski,” “Jaslo” 
and “Jedlicze.” The refinery “Dros,” lo- 
cated nearby, functioned partially as‘a 
supplement to the refinery ‘“Polmin.” 
The remaining refineries (amongst oth- 
ers all medium and small ones), ,were 
inactive. According to information re- 
ceived, part of them were turned into pe- 
troleam storage places, part dismantled 
for scrap. The active refineries processed 
Polish crude oil, the production of which 
fell during the war. As compared to the 
507,000 tons obtained in 1938, the pro- 
duction in 1943 decreased by more than 
20 percent. The processing scheme un- 
derwent a change—production of kero- 
sine fell from 29 percent before the war 








to 7 or 8 percent. The amounts of gas 
line produced did not change. Howe 
a special tractor fuel for agricul 
tractors was manufactured. 

War damages suffered by the refine 
ies were partially repaired. It is kno 
for instance, that the pipe still in ti 
refinery “Polmin” is reconstructed, 
the paraffin wax installations were par 
tially rebuilt. The pipe still in the refine 
ery “Galicja” was also not rebuilt and 
the oil is distilled in old boiler equip. 
ment. Certain adaptations presumably 
were made in the refinery “Jaslo.” 

Out of the refineries situated in the 
so-called “incorporated areas” two are 
functioning: “Trzebinia” and “Vacuum,” 
According to information possessed, they 
processed crude oil from Austrian, Hun- 
garian and sometimes also oil or resid- 
uum from Rumania. These refineries 
were best equipped. “Vacuum” had mod- 
ern equipment even before the war, and 
according to information received, the 
Germans modernized “Trzebinia” with 
equipment confiscated by them in other 
occupied territories. 

In 1944, the communiques of the Al- 
lied Air Forces confirmed that Polish 
refineries were bombarded. “Trzebinia,” 
“Vacuum” and “Polmin” suffered serious 
damages. Whether, and what further 
damages were inflicted on these refin- 
eries during the land campaigns of 1944 
is not known at present. 

Only a detailed inventory will permit 
us to make exact calculations of losses 
suffered by the industry but it appears 
certain that repeated war activity and 
the occupation itself reduced its process- 
ing capacity to a very great extent in 
comparison to the prewar period. 


Natural Gasoline 


In discussing the refinery industry, a 
few words should be mentioned about 
gasoline, derived from natural gas. In 
Poland almost all wet gas was degaso- 
linized. In 1938, in 28 gasoline establish-” 
ments, 40,000 tons of gasoline were pro- 
duced. A majority of the establishments 
were small ones. Of the few larger ones, 
three possessed equipment for the ob” 
taining and distribution of liquid gas and 4 
produced 2300 tons yearly. Most of the” 
smaller gasoline establishments have | 
probably remained intact. We have im ~ 
formation that the large gasoline estab 
lishment “Gracja” in Boryslaw has been 
destroyed. The amount of gasoline pro- 
duced in 1943 was the same as that pro- 
duced in 1938, i.e. approximately 40,00 
tons. This undoubtedly is connected with 
the German system of exploitation of 
natural gas, which during the war was 
obtained from the existing sources m 
much greater quantities than sound ad- 
ministration of oil sources should permit. 
However, liquid gas was produced, ac- 
cording to information received, only in 
small quantities, probably as a result 
of the damage done to the stabilizer in- 
stallations. 

In connection with the prewar condi- 
tions of the Polish refineries, with the 
situation arising out of the war and the 
anticipated postwar conditions, certaim 
elements of reconstruction and develop- 
ment are appearing. As has already been 
mentioned, only an exact inventory ol 
the damages suffered, as well as the def- 
nite establishment of the future genef 
economic program of Poland, and m@ 
particular that part which pertains @ 
petroleum, will enable us to establist 
what will have to be done in the giv 
industry. 

In considering the problem as a whol@ 
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At rigne— 
Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the .:de of the 
wheel bucket in which its direction is re- 
versed 180°. As this single reversal uses but 
@ portion of the available energy, the steam 
is caught in a stationary reversing chamber 
and returned again to the wheel. 
This process ts repeated several times 
until practically all of the use- 
ful energy has been utilized 
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AT WORK 


For MOM...it's INSPECTION 
For HER son... it's FIGHTING 


And together they do a grand job. For Mom is 
on the job, every day, inspecting each ther- 
mometer before it can be shipped and nothing 
gets by her eagle eye. It’s folks like this, who 
are imbued with a spirit of loyalty to our firm, 
who are responsible for 

the fine Thermometers 

that help you to make a 

finer product. 


Remember, in post-war 

PALMER plans, only Good Ther- 

Red-Reading mometers should be con- 

Mercury sidered in rebuilding your 
THERMOMETER future sales. 


PALMER 
Clip this ad as a reminder. MERCURY ACTUATED 


SUPERIOR RECORDING 
(Catalog on request) recess 








the following factors should of necessity 
be taken into account: rebuilding of 
damages; modernization of the industry, 
and introduction of new methods 9 
processing discovered during the most 
recent years. It is of course evident that 
these factors cannot be treated inde. 
pendently of each other; no one will re- 
build installations to their prewar state 
if that state was at the time obsolete and 
required modernizing. In other words, 
the process of rehabilitation will at the 
same time be a process of modernization 
in the first stage of the work. Later on 
of course, modernizing will be extended 
to the obsolete installations which were 
not destroyed, as a continuation of plans 
drawn up before the war. On the other 
hand, the problem of introducing newly. 
discovered methods has a somewhat dif. 
ferent aspect. Such new methods as 
polymerization, alkylation and, most of 
all, catalytic cracking, require for their 
favorable development large amounts of 
aviation gasoline. If in Poland after the 
war the demand for high-octane gaso- 
line is large, then catalytic cracking will 
be an indispensable item of refinery 
equipment. 


Postwar Development 


It is rather difficult to solve this prob- 
lem at present—it will depend on the 
economic situation of the country as a 
whole, and on what the demands of the 
market at that time will be in quantity 
and quality. As far as now can be fore- 
seen, in the first few years after the war 
this new method will be adapted in only 
a few refineries. 

It also will be difficult to estimate just 
what extent the capacity of the Polish 
oil refineries should be developed after 
the war. Polish prewar consumption of 
petroleum products was very low. There 
were many symptoms of a swift increase 
in the consumption of petroleum in pre- 
war times, and undoubtedly the same 
tendency but even greater will exist after 
the war, not only later on in connection 
with the economic development of the 
country, but in the immediate future— 
during the period of reconstruction, 
when automobile transport will play 
such an important role. 

Speaking of the reconstruction and de- 
velopment of oil refineries, it is hard to 
omit the problem of synthesis of liquid 
fuel based on natural gas, produced by 
the Fischer-Tropsch method or its modi- 
fication. 

Poland, as is well known, is a pro 
ducer of natural gas not only when it 
accompanies crude oil, but it is extracted 
from special wells also. In 1938 the yield 
of natural gas amounted to 584 mil. mt. 
and there were possibilities of increasing 
this production, for the reserves of natu- 
ral gas were estimated as being consid- 
erable. The liquefaction of natural gas 
can be of interest to Poland after the 
war. The Germans during the occupa- 
tion have opened up in Poland a plant for 
synthesis of liquid fuel from coal. It is 
not well known what state this factory 's 
in at present after bombardments. 

From the above general picture of 
Polish oil refineries as they were in the 
past and as they are at present, one 
could see all the problems of recom 
struction and development that this i 
dustry will be confronted with after the 
war. 

It devolves from the above, that the 
role of American industry, as a leader @ 
the building of refineries, will be an ™- 
portant one in the reconstruction of the 
Polish oil refinery industry. 
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THE WONTH IN THE 


Eno of the war in Europe focused attention upon intensifying operations against 
Japan and laying the foundation for gradual reconversion of industry to peacetime 
operation. First results of the easier materials situation will be more equipment for 
gil-field operations, but it has been indicated there will be little increase in quantity 
of gasoline available for civilians, and no relief of the heating-oil situation. 

Runs of crude oil to stilis in the United States reached an all-time high during 
May, when crude-oil storage was held steady only by record rates of production. 
Refiners charged an average of 4,868,500 barrels daily, or a total of 150,923,500 
barrels of crude oil during the month, but gasoline stocks declined to 89,120,000. 
(See details in table below.) 

The big problem now is realignment of transportation to the Pacific. 

Russel B. Brown, counsel for Independent Petroleum Association of America, 
warned a Congressional committee that further tinkering with tariff rates might 
lay this country open to a flood of foreign oil after the war, and closing of weak 
wells and inland refineries. 

Wendell Berge, assistant attorney general, had opportunity for another blast 
at “Standard Oil” and its relations with Germany regarding synthetic oil and 
rubber patents when the Senate inaugurated an investigation of cartels on May 17. 
Tom C. Clark of Texas has been named attorney general, effective July 1, and it is 
problematical that Berge will be retained. 

Chances that the synthetic rubber plants will be quickly liquidated after the 
war, as advocated by Henry Wallace, dimmed with statement from official sources 
that the government-owned plants will be needed for some time after recovery of 
the natural-rubber areas. 


the Pacific preliminary to an all-out 
drive upon Japan, and that it might not 
be possible to continue the higher ra- 
tions if that campaign develops unfore- 
seen needs for motor fuel. 

The raising of the ceiling for B drivers, 
formerly restricted to 325 miles a month 
in the East, 400 miles in the Far West 
and 475 miles in other sections, to 650 
miles throughout the country was seen 
as an indication that the gasoline avail- 
able for civilians had amounted to more 
than the 100,000 barrels daily which it 
was estimated would be needed to hike 
A rations 50 percent and provide “lim- 
ited” relief for B card holders. The re- 
lease is seen in Washington as being 
probably around 200,000 barrels daily. 


War Emphasis on Fuel Oils 
Permits Bigger Gas Rations 


A 50-percent increase in A gasoline 
rations and adoption of a nationally uni- 
form ceiling of 650 miles a month for B 
drivers effective this month is the first 
relief given civilians from wartime re- 
strictions of three years standing. 

Deputy Administrator Davies ex- 
plained that while the overail oil require- 
ments for the Pacific war will be as great 
as they were for the two-front war, the 
emphasis will be more upon fuel oils and 
less upon gasoline. He warned, how- 
ever, that the increase is based on the 
gasoline that will be available while mili- 
tary operations switch from Europe to 


INDUSTRY 


“Heavy withdrawals, only part of 
which can be attributed to seasonal farm 
needs, have reduced the nation’s civilian 
gasoline stockpile by 4,525,000 barrels 
since the end of last March,” Deputy 
Administrator Davies said. “While these 
withdrawals were taken irto considera- 
tion in releasing the additional gasoline 
to civilians, it must be recognized that 
the new program does not, anticipate 
continuance of withdrawals in excess of 
allocations. 

“The refining capacity not only of the 
United States but of the United Nations, 
must be operated to capacity to make 
good the increased civilian ration that 
has just been announced, and this de- 
spite the change in military requirements 
resulting from the end of the war in 
Europe. The military demand must al- 
ways be satisfied first but, this having 
been done, nothing is being held back 
from the civilian.” 


PIWC Wants No Federal 
Control of Gas Processing 


Extending to natural gas the principles 
of its national oil policy which was laid 
down in February, 1944, Petroleum In- 
dustry War Council following its May 
meeting released a supplemental policy 
based on the premise that problems of 
conservation and waste of oil and gas 
primarily are industry problems to be 
solved under state regulation, declaring 
that “invasion of this field by federal 
agencies . . . would result in ua retarda- 
tion of technological progress.” 


The statement admitted that high 
levels of production and shortage of 
materials during the war have prevented 
full application of conservation measures, 
but contended that these conditions will 
be corrected upon return of peace. 

At the same time, while the un- 
synchronized growth of the oil and gas 
industries, accentuated by federal regula- 


Crude Oil Runs fo Stills, Production of Refined Products, and Stocks for the Four-Week 


Period Ending May 26, 1945 


(Figures, in thousands of barrels of 42 U. S. gallons each, on reports of American Petroleum Institute. Production and stocks include reported 
totals plus estimated amounts to make these figures on a Bureau of Mines basis) 










































































Stocks at Refineries, Terminals and in 
Crude Pipe Lines Crude Oil 
Runs to Stills Production . - 
Finished Daily 
Capacity Percent Gasoil . and Un- Gasoil c Average 
Percent Daily Operat- and Dist. | Residual | finished - and Dist. | Residual oduc- 

DISTRICT Reporting | Average ing Gasoline* | Kerosine | Fuel Oil | Fuel Oil | Gasol K Fuel Oil | Fuel Oil tion Stocks t 
SS aaa 99.5 733 92.6 7,447 688 3,546 6,428 13,623 2,722 5,923 Ae FRR ae pace 
Appalachian District 1........ 76.8 99 67.5 1,111 233 294 375 2,361 265 344 OY GRRE es Pear 
Appalachian District 2......... 81.2 65 130.0 798 42 167 379 ,504 “4 96 RS eB” wna Sa 6 
is, Indiana, Kentucky... .. 87.2 800 93.4 11,594 795 2,860 4,216 21,780 1,288 3,939 Sh Sces Ee kstes ek 

ma, Kansas, Missouri. . . 78.3 391 83.4 700 756 1,823 1,925 9,267 609 1,690 Be Po tke oT Ss eanae 
Toland SEER 59.8 252 76.4 3,971 368 455 1,933 2,932 215 365 Bk pa pies 
Texas Gulf Coast......... 89.3 1,130 93.4 14,799 1,653 5,781 7,457 13,681 1,334 6,135 Sp Garner ae 
Gulf Coast... 96.8 96.2 133 827 1,188 1,346 4,463 1,014 1,517 See? oes Lh Sadie 

North Louisiana, Arkansas. . 55.9 81 64.1 896 191 245 509 2,682 223 714 Re SR Seemed 
Mountain District 1... 17.1 12 90.4 146 19 30 94 76 21 OF) Pee ae ares pee 

ky Mountain District 2. ... . 72.1 105 66.0 1,514 70 347 896 2,382 101 275 At Re Eee 
SEA es eR 85.8 931 93.6 9,337 286 2,416 12,579 14,390 411 8,165 eee arene 

Total U.S. May 26, 1945... 85.6 4,849 89.7 60,446 5,928 19,152 38,164 89,121 8,246 29,184 38,548 4,887 | 221,861 
Total U. 8. April 28, 1945... 85.6 GARE & -ccasss Po vecess: “P Vavay ore camer: Pontes 94,068 7,772 28,273 39,813 4,805 223,474 
eR ES ee er meres ree fo nemne er Paes Fr tt PU ae 86,263 7,744 32,074 50,617 4,514 | 234,423 
t Bureau of Mines. t May 19, 1945. 


* Includes natural gasoline blended at refineries. 
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Now Available On 
Fairly Low Priorities 


You will be 


interested to know that 


STAINLESS STEEL now can be procured on 


fairly low priorities. 


Our stock has been increased on some 
items and the production and delivery on 
others has greatly improved. 


Check your needs on SHEETS, BARS, 
TANKS, PUMPS, FITTINGS, ELECTRODES and 


other miscellaneous 


items. 


We shall be glad to serve you. Write 
for our latest bulletins. 


Equitable 


410 CAMP STREET ~» 


EQUIPMENT 


COMPANY, 


INC. 


NEW ORLEANS, LA. 
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THE Mont “i 


tion of the latter, has resulted in pagy 
the gas produced as a by-product of 
wells escaping conservation, it wag 
clared, this fraction has served a 1 
purpose in oil production and the 
nomic barriers which closed market 
this gas and resulted in its waste g 
now being lifted. 

It called upon producers, however§ 
hasten development of cycling and 
pressuring projects wherever warrz 
and upon, the states to enact legisla 
or adopt laws to promote such ¢ 
prises. 

The council held that jurisdiction ¢ 
production, processing and other aetp 
ties before gas begins interstate mo 
ment should be restricted to state 
cies and that the federal governme 
function only in the realm of interst 
commerce. 

“The jurisdiction of federal ageng 
such as the Federal Power Commissig 
should be clearly and rigorously limite 
to the area of interstate transportation 
gas and the sale of gas in interstate eo 
merce for resale,” it was declared. “ 
agency should not attempt to reach 
ward and regulate the local sale or ¢ 
tribution of gas, or reach backward a 
control, either directly or indirectly, ¢ 
production, gathering, and compressi 
or the price of gas prior to its delive 
into the main line of an interstate ca 
In the determination of matters affecti 
the value of gas sold or delivered ft 
interstate transportation, federal reguli 
tion must be required to recognizé 
reasonable factors which relate to f 
value of such gas as a commodity at fl 
point of delivery into the intersta 
transmission line. 

“The end use of natural gas should m0 
be regulated, because competition is th 
best arbiter. No group has the foresight 
to determine what is the best use of ga 
Efforts to interfere with commercial de 
cisions and to set up artificial standard 
and barriers will be subject to influence 
by special groups intent upon special ad 
vantage. Furthermore, if the state an¢ 
federal governments enter upon this field 
of regulation, the ultimate logical ent 
will be a managed economy. This whol 
field is best left to the determinations s¢ 
up by relative prices in a free compet 
tive economy.” 

The PIWC report has been endorsed 













































Dische 
the Fo 


by resolution of the American Gas A‘ One o} 
sociation. ; 

Ypica, 

FPC Considers Permit for ay 

Liquid Gas Plant Expansion e 

The Federal Power Commission is & dlloys 


pected to pass on applications of Hope 
Natural Gas Company for authority ™ 
construct additional facilities in W 
Virginia to increase capacity of the Hast 
ings gasoline plant to expand the outp™ 
of liquefied products 

The project is being taken with th 
support of PAW. 

FPC will hold a hearing June 11, # 
which it also will receive testimony ™ 
support of the company’s applicatio® 
for a 100-horsepower gas compressor ™ 
be installed at the Cornwell compres® 
station and gas dehydration plant wit 
daily capacity of 40 million cubic feet ® 
the Stonewall Jackson compressor stati 
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<= lithiated paraffins have potent formers, and impr 
possibilities ‘s obvious from some of Compatibility with natural and synthetic 
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FOR COOLING... 


or drinking water systems x 
+ Quenching and cutting oils 


OTHER VAPORS 


FOR' CONDENSING STEAM AND 

















MAIL coupon for this SIMPLE 
FORM that makes it easy 
for you to get quotation. 


The above is only a partial list of uses for which 
Adsco builds Heat Exchange equipment. If the exact 
purpose for which you require such equipment is not 
listed, chances are Adsco can build it. In some cases, 
your specific requirements can be met with Standard 
Adsco Equipment, in which case there would be certain 
advantages in cost and delivery. Often, however, it is 
necessary to design and build equipment to fill your 
space requirements and operating needs. 

In either case you will benefit from Adsco’s long experi- 
ence in designing and building Heat Exchangers for a 
wide range of uses—experience that has given Adsco 
the engineering skill to analyse your problems—and 
recommend, or design and build the equipment to meet 
your exact requirements. Mail the coupon for the 
simple form illustrated above. 


AMERICAN [DISTRICT STEAM COMPANY 


NORTH TONAWANDA, N. Y. 
MAKERS OF ‘‘UP-TO-DATE"’ STEAM LINE EQUIPMENT FOR OVER 65 YEARS 





FOR EVERY PURPOSE 


American District Steam 
Company NAME_ 


North Tonawanda, New York 


J 


Please send REQUEST FIRM 
FOR QUOTATION FORM 
ADDRESS__ 








Please send me Catalog 
R describing Adsco Heat 
Exchange Equipment. 
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Moving East Texas Cycling 
Plant to Carthage Area  — 


Lone Star Production Company 
Roger Lacy are dismantling their 5§ 
000,000-foot daily capacity cycling plar 
in the Willow Springs area of Gregg 
County, in East Texas, for re-erection ip 
the Carthage field, Panola County. The 
plant was placed in operation late in 
1941, but the supply of gas has proy 
inadequate for economical operation 
Gas from the Willow Springs area noy 
is being taken by Lone Star Gas Com 


pany. 


Humble’s Ingleside Plant 
Seized; More Labor Rumble 


Humble Oil & Refining Company’ 
Ingleside (Corpus Christi; 30,000 bar 
rels) refinery was ordered seized b 


| executive order of President Truman o 
| June 6. The directive to the Petroleun 


Administrator for War to take over op 
eration of the plant because of “threat 
ened interruption . . . as a result of labo 
troubles,” was said in Washington td 
have been on advice of the War Mobil 
ization Director, who had his cue fro 
the War Labor Board which has an old 
feud with the company over the latter’ 
opposition to inserting a maintenance-of 
membership clause in a contract with the 
CIO which runs to May 17, 1946. 
Humble Oil & Refining Company 


| officials, who had no intimation of thé 


pending seizure, immediately secured 
temporary injunction in federal cour 


| restraining Gordon Granger, PAW di 


rector of refining for District 3, fro 
seizing the plant. PAW had intimated it 


| “seizure” would be technical, with nd 


interference with plant officials in actua 
operations. 
On the same day, President Truma 


| ordered PAW seizure of The Pure Oi 


Company’s operations in the Cabi 
Creek, West Virginia, field, where the 
CIO union had been on strike since Ma 


14, and where maintenance of membergj 


ship is the issue. 

Gulf Refinery Company’s big refine 
at Port Arthur, Texas, was closed dow 
May 26 for five days by a strike whitl 
cost the war effort approximately 1,800, 


| 000 barrels of products. Cause of th 


strike, which was disavowed by uniog 
officials, was not clearly revealed eithe 
by the workers or the company. | 
Meanwhile, at Houston a strike 4 
Shell Oil Company’s refinery is threat 
ened because of a majority of employe 


insisting that the company shall nog 
comply with a Fair Employment Prac 


tice Committee directive ordering ™ 
grading of Mexican and negro workers 


Sinclair Rubber, Inc., and Goodyeaf S 


Synthetic Rubber Corporation’s opef 
tions of their Houston plants were haltet 
several days in the first of June 
“anonymous” pickets who obstructed tf 
road to the plants. It was presumed, ? 
no authoritative source would conf 
that the picketing was directed at 
open-shop contractor building a plant™® 
Kelly-Springfield Tire Company. | 
Standard Oil Company of Califor 
has been orderéd by WLB to disintt 
grate the employe’s association } 
which it has union-contract relatio® 


u 
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| The Reed Valve is a non-lubricated, double-disc, 

nt [ qvarter-turn, rotary gate valve and has been espe- 
ible@ cially designed for ease’ of operation and low 
pany'@ maintenance costs. Various trims and combinations 
A, | may be had to combat corrosion or for dcid services. 
Reed valves are non-lubricated, eliminating the pos- 





1an 0 





oleungl sibility of loss of lubricants in the line or possible 
er © fie ° . . 

eeu sticking of the valve due to neglect in lubricating. 
‘labog All Reed Valves are interchangeable with wedge 


on t 


Mobil gate valves and are supplied with A.S.A. s rd 
from §= for OS & Y wedge valves. 
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TEMPERATURE EXTREMES 


tions (conduit for extremes of 


Above is a unit of industrial 
fabrication essential for the 
processing of fats and edible 
oils. This bed spring type coil, 
consisting of 1300 ft. of 1-4” 
seamless tubing, has high duc- 
tility. Since it will be subjected 
to rapid temperature fluctua- 


live steam and water) it re- 
quired the character of work 
that is standard procedure at 
Associated ... Let Associated 
service serve you! 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 


2332 East 38th Street « Los Angeles 11, California 


- 
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The company has answered that it does 
not dominate the association, and ¢g 
action is in prospect. 

Humble Oil & Refining Company ¢ 
cials said they were unable to understap 
the seizure at Ingleside, as there jg; 
stoppage or interruption at the p 
The dispute began May 29, 1943, 
the union demanded insertion of ¢ 
maintenance clause in a contract 
then had been approved by the regional 
WLB office. Later the national W 
overruled the district officials and ¢ 
dered the company to insert ‘the clay 
which it refused to do on the ground 
that to do so would “force the disch 
of any employe who fails to continue 
membership.” On September 15, 19 
upon intimation that seizure of the p 
was pending, the company secured 
federal court injunction in advance 
the order. This injunction was set asid 
by the circuit court, which as late 
March 1, 1945, denied a rehearing of 
ruling, following which the compan 
filed notice of appeal to the Suprer 
Court. 


Haynesville Pressure Plant 
Ceremoniously Dedicated 


Haynesville Operators Committee ¢ 
June 1 was host at a formal dedication of 
the recently completed pressure-maini 
nance plant to serve the Haynesvil 
Pettit Lime oil field, whose 13,620 acres 
(owned by 1400 royalty owners) lie 
partly in Louisiana and Arkansas, and 
are completely unitized. The field cur- 
rently is producing 6000 barrels of oil 
and 16 million feet of gas daily, 13 mik 
lion feet of the gas being returned to thé 
formation, to increase the estimated ultt 
mate recovery of oil by over 6 millio# 
barrels, together with 1,600,000 barrels of 
liquids to be recovered by the extraction 
plant. Current recovery of the plant i 
16,000 gallons of gasoline, 4000 gallons of 
iso-pentane and 10,000 gallons of butane 
daily. 


Belgian Refineries 
Mostly Undamaged 


Serious bombing damage was suffered 
by only five smaller refining plants in 
Belgium during the war. Combined ar- 
nual prewar throughput of the five 
plants affected amounted to no mort 
than 14,000 barrels, or approximately I! 
percent of the total national refining 
capacity of 138,000 barrels per yeat. 
Belgian authorities report that repaifs 
are being rushed on all damaged plants, 
and that output will be back to the pre 
war level by the end of the current year 


Wax Restricted 


The War Production Board on June | 
announced that paraffin wax will go u 
der allocation control on July 1 with te 
spect to consumers using more than 
20,000 pounds per month. Producers 
have been requested to submit a Pro 
posed shipping schedule for June, 
unless otherwise directed will be 
stricted to that schedule. For shipmen's 
after June 30, suppliers are required * 
file Form WPB-2946 on or before t* 
15th day of the month before the ® 
quested allocation month. 
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Sulfuric Acid is aptly named “In- 
dustry’s Work Horse” for probably 
no other chemical compound has 
a greater number of commercial 


applications. Each of the product's 
properties leads to a long chain of 
uses... in war... in peace. 

With Industry’s demand for this 
basic chemical growing constantly, 
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‘CR AMERICAN INDUSTRY 


“GENERAL CHEMICAL Svz-vevc Aco SERVES THE NATION'S 


General Chemical Company is now 
creating new sulfuric acid facilities 
at strategic locations to help pro- 
vide for urgent regional require- 
ments. 

General Chemical has been one 
of the nation’s important producers 
of sulfuric acid since the turn of the 
century when the Company pio- 


NEEDS/ 


neered in America with the Contact 
Process for manufacturing pure, 
high strength acid, Today’s new 
developments at Hegewisch, IIl.; 
Cleveland, Ohio; East St. Louis, 
Ill., and Newell, Pa. are one more 
example of General Chemical Sul- 
furic Acid serving the nation's needs 
—now as in the past. 


GENERAL CHEMICAL COMPANY 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Sales and Technical Service Offices: Atlanta * Baltimore * Boston * Bridgeport (Conn.) 
Buffalo « Charlotte (N. C.) * Chicago « Cleveland « Denver « Detroit « Houston 
Kansas City « Los Angeles « Minneapolis « New York « Philadelphia ¢ Pittsburgh 
Providence (R. 1.) « San Francisco » Seattle « St. Louis « Utica (N. Y.) « Wenatchee 
Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 
tn Canada: The Nichols Chemical Company, Limited « Montreal « Toronto « Vancouver 
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General Electric Plans 
New Research Laboratory 


A new building for the General Elec- 
tric Company’s Research Laboratory, 
which will afford some 50 percent more 
space than present facilities provide, will 
be erected near Schenectady, New York, 
at a cost of $8,000,000, it has been an- 
nounced. Construction will begin as soon 
as WPB approval can be obtained. 

The site has been a private estate 
known as “The Knolls,” and includes 
219 acres. It is in suburban Niskayuna, 
4% miles from the main plant and 
offices in Schenectady. Overlooking the 
Mohawk River, it is on a rocky cliff 
which will afford solid foundation for 
the buildings. The river at this point 
forms part of the New York State Barge 
Canal, and the Troy branch of the New 
York Central runs along the bank. 

“The two buildings now occupied by 
the laboratory were built in 1914 and 
1922,” said Dr. C. G. Suits, vice president 
and director of research, “and while they 
were the last word in laboratory con- 
struction then, this is no longer true. For 
some time we have been cramped for 
space and this condition has been aggra- 
vated in the past few years when all our 
facilities have been devoted to war work. 
We have a very much expanded pro- 
gram for the postwar years, which will 
increase our staff from its present 540 
to about 800. 

“We must look ahead even 15 or 20 


, 


years beyond this, when still further ex- 
pansion may be required. We will prob- 
ably need to build smaller structures for 
special purposes, for example, a pilot 
plant for a new chemical process. All 
this requires not only a building that is 
immediately suitable, but one to which 
we can add and with ample grounds 
around it for the other buildings. 

“Every new and modern feature will 
be incorporated and I feel confident that 
we will have one of the finest and most 
complete research institutions in the 
world.” 

The new building, in the general shape 
of the letter T, will vary from two to five 
stories in height and will include 200,000 
square feet of laboratory working space 
in addition to an auditorium seating 300, 
a dining room, conference rooms, etc. 
One third of the laboratory space will 
be devoted to service facilities, machine 
shops and specialty shops such as glass 
blowers, all in a convenient céntral 
location. 

Walls between rooms will be movable, 
capable of being placed at 18-inch inter- 





Correction 


Due to an error in transcribing the 
author's manuscript, statement was 
made in the article ‘‘Ceramic Linings 
for Acid Tanks,"’ by Richard Nevhaus 
(Refiner, May, 1945, page 120) that 
resinous cements are suitable for use 
with nitric acid up to 275° F. As 
otherwise stated, sulphur-base or 
silica cements are required where 
nitric acid is concerned. 
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vals so that rooms may easily be 
large or small as desired. Benches » 
all furnishings will be standardi d 
that they can easily be shifted 
place to place as the need arises. Thy 
building will be air-conditioned throm 
out. Wires and pipes carrying , 
kinds and voltages of electricity, ¢ 
pressed air, suction, illuminating 
hydrogen, oxygen, etc., will interlas 
the building whence they can be broush 
into any room. 

The high elevation of the site 
the river will afford many advant, 
for example, in experiments with 
high frequency jet engines. The rod 
cliff foundation will be useful in ¢ 
ducting experiments with X-rays, 
are being produced at 100 million 
in the present laboratory, and further 
creases are expected. 


Monsanto Chemical Comg 
Announces Two Promotions 


Dr. Earl W. Gluesenkamp and D 
James H. Lum have been appointed a 
sistant directors of research of Monsant 
Chemical Company’s Central Researe 
Laboratories, Dayton, Ohio. 

Dr. Gluesenkamp, formerly gr 
leader in charge of synthetic deterger 
investigations, was placed in charge 
all organic chemistry research group 
while the responsibilities of Dr. 
director of two war research project 
were extended to include all inorgan 
chemistry research, physical chemis 
research and physics research. 

Dr. Gluesenkamp became a gre 
leader at the Central Research Labe 
tories in 1940, following four years’ 
ice as research chemist. He atte 


FACILITIES TO DO THE JOB! 


Manufacturers and fabricators of all types 
of welded sheet and steel plate products. 
Facilities to do the job whether large or 
small. Engineering skill backed by constant 


research. 








All equipment is designed, manufac 
tured and supervised by men who have my 
had many years experience in s 
plate construction. 
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PETRO-CHEM ISO-FLOW* FURNACES are unlimited in SIZE... CAPACITY...DUTY 





17 IN OKLA 


231 ISO-FLOW* FURNACES WENT INTO OPERATION WITHIN THE LAST 4 YEARS 


... this is unqualified endorsement of Flow Furnaces now operating, 37 are 
Petro-Chem Iso-Flow Furnaces by thé outside the United States — Canada, 
Petroleum Industries ... of the 231 Iso- Venezuela, Arabia, India, etc. 


*Trade mark, patents issued and pending. 
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DEVELOPMENT CO., INC. 


120 EAST 41st STREET, NEW YORK 17, N. Y. 





Bethlehem Supply Co., Tulsa, Houston, Los Angeles * D. D. Foster Company, Pittsburgh * Faville-Levally Corp., Chicago 
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Butler University, the University of IIli- 
nois and the University of Iowa, receiv- 
ing his doctor’s degree from the last- 
named institution in 1936. 

Dr. Lum started as a research chemist 
with the Thomas & Hochwalt Labora- 
tories in 1933, and became a group leader 
when the organization was acquired by 
Monsanto in 1936. He was appointed 
project director in 1943. He obtained his 
doctor’s degree at Yale University in 
1932, and had previously received a de- 
gree from Pennsylvania State College 


Institute Announces 
Medical Committee 


American Petroleum Institute has an- 
nounced appointment of a medical ad- 
visory committee, with Dr. McIver 
Woody, Standard Oil Company of New 
Jersey, New York, as chairman, and 
D. V. Stroop of the institute staff as 
secretary of the standing committee 
whose membership includes 17 oil-com- 
pany doctors and 10 associates from oil- 
company personnel. Purpose of the com- 
mittee is to gather and exchange scien- 
tific information among medical men in 
the industry. 


Blake Heads Goodrich 
Chemical Engineering Staft 


T. U. Blake has been appointed chief 
engineer of B. F. Goodrich Chemical 
Company, to head the engineering staff 
serving the Geon resin plants at Niagara 
Falls, New York, Louisville, Kentucky, 
and Akron, Ohio, at the company- 
operated government synthetic-rubber 
plants at Port Neches and Borger, Texas, 
and Louisville, Kentucky. His headquar- 
ters will be in Cleveland. 

Previous to his new assignment, Blake 
was plant engineer at the synthetic- 
rubber plant at Port Neches. His experi- 
ence in engineering rubber and chemical 
manufacturing facilities dates from 1933 
when he joined the engineering depart- 
ment of The B. F. Goodrich Company 
at Akron. Between 1933 and 1942 he 
worked on many design and construction 
jobs. In 1942 he was assigned to work on 
the-master designs for the government 
synthetic-rubber-production program 
and when that job was completed was 
made plant engineer at Port Neches. 

He was graduated from Cornell in 1928 
in mechanical engineering. 

F. V. Morrison succeeds Blake as plant 
engineer at Port Neches. He had been 
power engineer. He has been with the 
company since 1942 after graduaiton 
from University of lowa. 


Robbins Succeeds Parsons 
As PAW Materials Director 


E. E. Robbins has been named to 
succeed Claude P. Parsons as director 
of materials for Petroleum Administra- 
tion for War at Washington. 

Robbins was Tulsa sales representa- 
tive for Oil Well Supply Company when 
he joined PAW in 1942 as director for 
materials in District 2. Later he was 
chief industrial specialist with War Pro- 
duction Board tor a period, then re- 
turned to PAW as a special assistant 
deputy administrator. In June, 1944, he 
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left his government connection to join 
United States Steel Export Company, 
traveling in South America and Mexico. 

Parsons joined PAW in January, 1944, 
on leave of absence from Halliburton 
Oil Well Cementing Company, Duncan, 
Oklahoma, with which he has resumed 
his post as vice president. 

W. H. Collins has been named assist- 
ant director of ‘the materials division, 
succeeding David L. Trax, who will re- 
join Gulf Oil Corporation. 

Collins, formerly district superintend- 
ent for Shell Petroleum Company and 
general manager of Sharp Deflecting 
Tool Company, was engaged in business 
for himself at New Iberia, Louisiana, 
when he joined PAW in October, 1942. 

Trax joined PAW in August, 1943. 


Shell Elects Davis Vice 
President of Manufacturing 


C. E. Davis, general manager of the 
manufacturing department of Shell Oil 
Company, New York, has been elected 
a vice president to succeed J. F. M. 
Taylor, vice president in charge of 
manufacturing. Mr. Taylor, who is re- 
signing effective June 15, is returning 
to California to devote more time to his 
personal interests and some private oil 
industry consulting work. 

Davis has been active during the war 
years in a number of industry-govern- 
ment committees, including the aviation 
gasoline advisory committee of the Pe- 
troleum Administrator for War, and is 
now serving as chairman of its catalytic 
cracking subcommittee. He went to 
work for the Shell organization in 1917 
as a shipping clerk in the company’s re- 
finery at Cushing, Oklahoma. In ensuing 
years he was advanced to other posi- 
tions at the company’c refineries at 
Wood River, Arkansas City, East Chi- 
cago, and Houston. In 1932 he was 
transferred to the company’s main office 
at St. Louis in the operations section 
of the manufacturing department. The 
following year he became assistant to 
the manager of that department, and in 


C. E. DAVIS 


J. F. M. TAYLOR 


1938 assistant to the vice president in 
charge of manufacturing. In 1940 he 
was made manager of the manufacturing 
department, and in 1943 general man- 
ager of manufacturing. 

Taylor, as wartime head of Shell Oil 
Company’s East of the Rockies manv- 
facturing department, has held a posi- 
tion of considerable responsibility and 
has in addition served on several petro- 
leum industry committtes. He is a mem- 
ber of the District 2 refining committee 
of the Petroleum Administrator for 
War, the technical advisory committee 
of the Petroleum Industry War Council, 
the general refining committee of the 
American Petroleum Institute, and a 
director of the Coordinating Research 
Council, a joint committee of petroleum 
and automotive engineers. 

Taylor went to work as a trainee at 
Shell’s Wilmington refinery in 1926. He 
held various supervisory positions at 
Wilmington, Martinez, and Dominguez 
refineries, and in 1930 returned to Wil- 
mington as superintendent. In 1932, he 
was transferred to St. Louis to become 
manager of the manufacturing depart- 
ment there, and, a year later, was elected 
vice president. In 1935 he returned to 
California as president of Shell Develop- 
ment Company, a post which he held 
until 1943 when he went to New York. 


Pure Moves Frank to Toledo, 
Cooper to Cabin Creek 


David S. Frank, superintendent of The 
Pure Oil Company’s refinery at Cabin 
Creek, West Virginia, has been move 
to the company’s Toledo, Ohio, plant, 
where he succeeds Harold L. Smith as 
superintendent. Smith has been given 4 
leave of absence because of ill health. 
Clifton W. Cooper, assistant general su- 


perintendent at the company’s Newark, @) 


Ohio, refinery, succeeds Frank at Cabin 
Creek. 

Frank, a chemical engineering graduate 
of the University of Wisconsin, has beet 
with The Pure Oil Company 14 years, 
and during much of that time has been 


J 
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A T CASUAL FIRST GLANCE, the relative values of different refining engi- 
neering services are as deceptive as the difference between a custom- 


tailored suit and its ready-made carbon copy. 


From the standpoint of maximum economic advantages and profit pos- 
sibilities .. . refining managements know that only a custom job will put over 


their postwar remodernization plans. And that is still another reason why 





the “custom” touch that distinguishes a Kellogg job is so important today. 


For instance in catalytic cracking, Kellogg process design evolved its 
own commercial application of the outstandingly superior Fluid process. 
And in turn, each application of Fluid Cat-Cracking by Kellogg is individu- 


ally altered as required to best meet a client’s special needs. 


Similarly, Kellogg was first to apply the “Tower” method of propane de- 
asphalting to commercial lube oil production ... then went on to utilize the 


process to treat heavy charge-stocks for catalytic-cracking. These Kellogg 





Pilot-Plant proven innovations in refining pay direct dividends to clients. 


For example, in a 40,000 bbl. refinery, propane pre-treatment of asphalt 














y P bearing reduced crude can mean as much as three-quarters of a million 
— Ee Se dollars increase in annual operating income. 

Il Oil It is not merely a knowledge of process design that Kellogg relies on 
nanu- A . ‘ 
posi- to make commercial plants meet production goals. What really counts is 
r and 3 ° 

yetro- what is done with those processes ... how and why they are applied to the 
lites individual job. 

- for 

—_ We think it fair to say that if you will consult the record of Kellogg’s 
uncil, 

f = “custom” approach to its customers’ problems ... you'll consult Kellogg on 
n a 

— your postwar remodernization plans. 
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LABORATORIES - fully equipped and stafled—de- | METALLURGICAL LABORATORY — Establishes _ 
voted exclusively to chemical engineering and proc- continuous check of ~-creates new tech- 
PERMANENT CONSTRUCTION CREWS — Geared 
: 24-HOUR-A-DAY PILOT PLANTS —17 refining to function all the world on single units 
The Kellogg Service Processes operating continuously—providing accurate multiphase refineries... teamvexperience cuts coste, 
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D. S. FRANK 


assistant chief combustion engineer 
the refinery control board. He has be 
superintendent at Cabin Creek 
June, 1942. He is a member of the Amé 
ican Society of Mechanical Engineers: 
American Petroleum Institute, and int 
war effort has been active as a memb 
of the War Labor Board for Region 
Cooper has been with the comp 
since 1933, and at Newark the past fo 
years. He received his bachelor of scié 
Durability as well as visibility is needed in liquid level gages for they are in chemistry at Lawrence College, App 
: . ton, Wisconsin. In addition to his pet 
subject to destruction from four elements: pressure, temperature, corro- leum work in the United States, he 
: : in Aruba for two years as corrosion 
sion and external violence. materials-testing engineer with P 


Durability of JERGUSON Reflex and Transparent Gages results in part 


from: 











a... steel or alloy parts, depending upon service 

b... scientifically tempered glass to prevent shattering in 
case of sudden temperature changes or blows 

c... U-bolt construction for Reflex Gages; strong through- 
bolt construction for Transparent Gages 

d...mica-protected glass for use with steam 


Standard JERGUSON Gages are designed in Reflex Types for use under 
pressure up to 3200 pounds at 100° F. or up to 1200 pounds at 1000° F. 
In the Transparent Type they are designed for pressures up to 2000 
pounds at 100° F. and up to 600 pounds at 1000° F. Special gages are 
available for more severe services. Also jacketed gages. 


JERGUSON GAGE & VALVE CO. 


87 FELLSWAY SOMERVILLE 45, MASS. 
6-JV-4 


Cc. W. COOPER 
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bunsen, developer of the first gas burner, 
ved that “‘An ideal gas burner is 
in which there would be an infinite 
iber of gas orifices interposed across 
air stream.”” And that is as close a 









fiption as you could get of the 

“ppus-Dennis FANMIX Burner. 

The exclusive “pinwheel action” prin- 

of FANMIX produces a perfectly 

ibustible mixture of air and gas that 
its in : — 














ANOTHER 


COPPUS 


“BLUE RIBBON” PRODUCT 
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“BUNSEN’S DREAM” UPS THRU-PUT OF 


1. Complete combustion with less than 
5% excess air. 


2. Greater heat release. 


3. Total absence of drifting “hot spots” 


Here’s how FANMIX works. Fuel 
escaping from orifices in rotating driver 
arms, rotates the fan which draws in air 
at right angles to the path of the fuel. 
The energy of the fuel under pressure is 
utilized to perform work by mechani- 
cally mixing and proportioning the fuel 
with just the required amount of air. 


Increase Rating of 
Old or New Equipment 


Coppus engineers FANMIX Burners 
for individual application. Complete 
control over rate of combustion or flame 
pattern can be provided to meet re- 
quirements of any installation. Straight 
gas and combination gas-oil burners 








available; combination burners burn 
either oil or gas in entirety or in any 
proportion. No oil guns needed. 

Send for the Coppus-Dennis FANMIX 
Bulletin 410-4. Coppus Engineering 
Corporation, 186 Park Ave.,Worcester 2, 
Mass. Sales offices in THOMAS’ REG- 
ISTER. Other Coppus “Blue Ribbon” 
products in SWEET’S, CHEMICAL ENGI- 
NEERING CATALOG, REFINERY CATALOG. 


On New Installations, Fanmix Saves 
1. COMBUSTION SPACE.With FANMIX the 


furnace does not have to serve as a 
mixing chamber. 


2. STACK HEIGHT. With FANMIX there is 
no draft loss across the burner. 


3. INSTALLATION COSTS. With FANMIX you 
can use smaller pipe sizes, need no 
forced draft equipment, etc. 


More than 93% of 191 petroleum refin- 
ery plants built for war, use Coppus 
equipment 


en ee ee Re SOT. a a. Th 
| COPPUS ENGINEERING CORP. ae 
| 286 Park Ave., gris 4 
| Worcester 2, Mass. go | 
{ . grt al 
{ Please send Bulletin 410-4 to an | 
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American Petroleum Corporation. Hj 
Explosion-Proof first post with The Pure Oil Compay 
was as an associate chemist, and his next 
* appointment was as resident chemist 
Desi ns first at Heath refinery (Newark) and 
next at Cabin Creek. He later became , 
. refinery process engineer working out of 
the company’s main office at Chicago, 
_— and for a year was assistant general op. 
Rae oe erating foreman at the company’s re. 
finery at Nederland, Texas. 
Smith, who is a veteran of the Firs 
World War, has been with The Pure 
Oil Company since 1920 when he became 
resident chemist at Ardmore, Oklahoma. 
In 1921 he became assistant superintend- 
ent at Muskogee refinery, and was in that 
post until 1930 when he was transferred 
to Toledo in the same capacity. 
API Postwar Activities 
Committee Is Selected 
A Postwar Activities Committee to co- 
operate in the development of a peace- 
time program for The American Petro- 
leum Institute, has been named by Wil- 
liam R. Boyd, Jr., president of the 
organization. 
Named to the committee were George 
A. Hill, Jr., chairman; R. H. Colley, H. 
D. Collier, J. Frank Drake, Bert I. 
Graves, Eugene Holman, A. Jacobsen, 
B. Brewster Jennings, W. Alton Jones, 
Frank Phillips, Charles F. Roeser, Wm. 
G. Skelly, Reese H. Taylor, A. E. Watts, 
and Robert E. Wilson. 


Parkhurst, Jayne Advanced 
In PAW Refining Division 


« 9 4 Promotion of George L. Parkhurst to 
Protection and er ormance contract executive (a new position) of 
the refining division of Petroleum Ad- 


nn the Automatic and Remote ministration for War, and of F. M. Jayne 
call of ecomomica ‘aad. focilitian, sa 
Control of Liquid and Gas Flow sotinedd early in May. Parkhurst has 

These are ASCO Solenoid Valves, designed and been assistant director of the refining 

engineered to give full protection to men and property— 

a “must” requirement for refinery service. All are 

equipped with explosion-proof solenoids, approved and 

listed by Underwriters’ for Class |, Group D hazardous 

locations. 

pert Their positive performance is on a par with the 

tenon mi functioning of other ASCO Valves, so widely known and 

sane accepted throughout the industry. All types are avail- 
able, 2, 3 and 4-way. They can be installed to automati- 
cally open and close lines in case of emergency, and 
can be furnished with manual resetting devices to 
prevent unauthorized opening and closing until normal 
conditions are restored. 

In this ASCO line of Solenoid Valves, you can find 
the units you need for the automatic and remote control 
of the flow of all liquids and gases. Write for Circular 
164 which gives full details. 

* 


We also manufacture a quality line of Automatic Transfer 
Switches, Remote Control Switches, Contactors and Relays. 


ulomatic Switch Co. 


41-F East 11th Street, New York 3, N. Y. 6-AS-4 

















G. L. PARKHURST 
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yOUR EXPECTaTioNS 


Square and hexagon head machine bolts, carriage 
bolts and a wide variety of types for particular appli- 
cations. Rolled or cut threads; black, milled or 
ground body. Special types for high temperature 
applications. Sizes up to 2% in. diameter. 


All regular types of nuts including square, hexagon, 
castellated, slotted, cold punched, hot pressed, double 
chamfered, semi-finished. Carbon steels, alloys, non- 
ferrous. Sizes up to 2 inches bolt diameter. 


Oliver Standard Milled Studs are made of alloy steel, 
with class 2 or class 3 threads and finished points. 
Sizes, 4 in. to 1'4 in. diameter, up to 6 in. length. 


Oliver Cap Screws meet your most exacting require- 
ments for accuracy, uniformity and highest quality. 
Our long experience in the manufacture of headed 
and threaded products, gives the knowledge and 
skill necessary to produce dependable cap screws. 


SOUTH TENTH AND MURIEL STREETS - PITTSBURGH, PENNSYLVANIA 





stuoid FIRES & EXPLOSIONS Preuent OXIDATION Pravecé PROCESSES 
Specify INERTS or NITROGEN by KEMP 


FOR PURGING: FOR BLANKETING: FOR INERTING: 


Stills, columns, etc. Resin and reaction kettles Grinding mills 

Oil and solvent storage tanks Pylverizers 

Catalyst beds Conveyors and bins for 
; Butadiene and stryrene powdered materials 
Gas lines storage tanks Hazardous spaces 
Solvent extraction units Flammable liquids and operations 


Pipelines 


Fuel lines 


Available in standard models in capacities ranging from 1,000 to 100,000 CFH 
—larger sizes and special models built to order. All models feature: 


(1) Flexibility—gas production automatically responds to demand at any rate 
up to 100% of capacity—thus frequently eliminating need for gas holders to 
handle peak loads. 


(2) Economy—fvel gas consumption also varies directly with demand—no 
wasteful venting. 


(3) Safety—electric ignition, safety pilot, soft-heads, safety purging on start-up 
or shut-down, and automatic shut-down in the event of (a) burner outage, (b) 
cooling water failure, (c) power failure, or (d) fuel gas failure. 


(4) Closely-controlled, high quality INERT-GAS with not over % of 1% 
O, or, at operators option, CO. 


(5) Automatic operation. ASK FOR BULLETIN G 901.4 


OTHER KEMP PRODUCTS 


Nitrogen Generators «» Inert Gas Producers 
Atmos-Gas Producers « Immersion Heaters 
Flame Arrestors for vapor lines, flares, etc. 


Address The C.M. Kemp The Industrial Carburetor for premixing gases 


Mfg. Co. 405 E. Oliver St., Submerged Combustion Burners 
Baltimore 2, Maryland. A complete line of Industrial Burners, and Fire Checks. 
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F. M. JAYNE 


division, and Jayne has been chief of 
ihe economics section of the division, 

Parkhurst joined the bureau in De- 
cember, 1941, as chief of the facilities 
section of the refining division, and be- 
came assistant director in July, 1943. He 
assisted in arranging for federal assist- 
ance and supervised contract negotia- 
ions for refineries built to provide avia- 
tion fuel during the war period. He 
craduated as a chemist from Armour 
Institute of Technology, and later in 
law from DePaul University, after which 
he was a patent attorney for Standard 
Oil Company (Indiana). 

Jayne joined PAW in January, 194, 
as negotiator of prices, and advanced to 
chief of the economics section in De 
cember of that year. His studies at 
University of California were interrupted 
by the first World War, but after an 
interval in business he returned to that 
school for a master’s degree in business 
administration in 1934, after which he 
became head analyst in the manufactur- 
ing department of Standard Oil Com- 
pany of California. 


Harris Elected President 
Universal Oil Products 


David W. Harris of Shreveport, 
louisiana, recently resigned as president 
and general manager of Arkansas Nat- 
ural Gas Corporation, has been elected 
president of Universal Oil Products 
‘ompany, Chicago. Thomas W. Bowers 
of New York, who has been president 
and chairman of the board, will continu 
as chairman. 

Joseph G. Alther, who long has been 
associated with Universal Oil Products 
Company, has resigned as vice president 
and director. He has agreed, however, 

as a consultant to the company. 

McCauley Carter, upon his request, 
‘as been relieved of his duties as treas- 
urer and assistant secretary, but 1s com 
tinuing with the company. He has been 
succeeded as treasurer by Brian 
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Refinery Installation For a Prominent Oil Company 


Present Conitemplated 
Operation Future Operation 


Number of Units “eee er a 
Steam Capacity 70,000 Ib. per hr. . . . . 70,000 Ib. per hr. 
Design Pressure . 645 lb. per sq.in. . . . . 645 Ib. per sq. in. 
Pressure: Superheater Outlet . . 250 Ib. per sq. in 600 Ib. per sq. in. 
Final Steam Temperature (Saturated) 750 degrees F. 
Feedwater Temperature 225 degrees F 300 degrees F. 
Refinery Gas Refinery Gas 
.- 79.1 per cent . . . 83.0 per cent with oir heater) 


Publishing Company- Publication 








A War Bond Message Designed and Contributed by 
Buell Engineering Company, Inc., New York 


DUST RECOVERY 
SYSTEMS 


| 


| 







D. W. HARRIS 





Muirhead, who, until his _ resignation 
May 17, was treasurer of Arkansas Nat- 
ural Gas Corporation, at Shreveport. 
Harris, a native of Georgia and son of 
a former governor of that state, gradu- 
ated from Georgia School of Technology 
in 1912, after which he joined the engi- 
neering training school of the Doherty 
(Cities Service) interests in Denver, and 
after one year was transferred to the 
general offices of Cities Service Com- 
pany in New York. During the ensuing 
10 years he advanced to director of the 
budget and assistant treasurer. In 1923 
he went to Bartlesville, Oklahoma, as 
treasurer of Empire Gas and Fuel Com- 






















pany. Later he also became vice presi- 
dent of Indian Territory Illuminating 
Oil Company. In 1928 he was trans- 






ferred to Shreveport as general manager 
and vice president of Arkansas Natural 










Gas Corporation and its subsidiaries, 

which included Louisiana Oil Refining 
Corporation, Arkansas-Louisiana Pipe- y 
line Corporation, and others. Subse- ; 






quently he became president of that 
group of companies. During recent 
months he served as vice president and 
general manager of Cities Service De- 
fense Corporation which built and oper- 
ated the Maumelle Ordnance Works at 
Little Rock, Arkansas. 
As a member of the technical societies 
connected with his line of work, Harris 
has served as councillor of the Amertt 
can Petroleum Institute, vice president 
and director of Mid-Continent Oil and 
Gas Association, and director of the 
American Gas Association. 
Harris, as president of Universal Oil 
Products Company, stated that the pur 
pose of the management will be to com 
tinue the general business and policies 
of the company as in the past. It 1s 
intended, however, to further intensify 
its. research, engineering and service 
activities in order that it may be ™ 
position to better serve its licensets 
under the changed conditions which will 
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The Worthington Type UHD Centrifugal Pipe 


line Pump, one of the more recent designs 


Worthington originated the first cen- 
trifugal pump specifically designed 
and built for pipeline service..in 1926 


Since then, Worthington has built enough cen- 
trifugal pipeline pumps to pump oil in a single 
pipeline al] around the world. It can be fairly 
said that Worthington now offers you more 
pipeline pumping experience than any other 
pump manufacturer. 


What does this mean to you? 
By specifying these Worthington Pumps you 
will get more because . . . mechanical features 


CP4-26 


THEY COULD PUMP OIL AROUND the WORLD 


which provide rugged construction ... the best 
wearing materials . . . outstanding hydraulic 
design ... are built into Worthington pumps. 


Write today for complete facts on Worthington’s 
new Centrifugal Pipeline pumps — or telephone 
our nearest district office. Worthington Pump 
and Machinery Corporation, Centrifugal Pump 
Division, Harrison, N. J. 


BSEMHINO THE NAME 
w 5 R . Hi ' NGTON 
FFs 


ROTARY VERTICAL TURBINE 





CENTRIFUGAL 


THOMAS C. 


44th AVENUE, LONG ISLAND CITY 1, NEW YORK 


2) 


-11 





CAN 


"BUILD YOUR OWN 
TUBE CLEANERS 


Have you ever wished that you had 


the facilities available to build your own tube- 


cleaners for special or unusual jobs? The chances. 


are you can do just this—and do it easily too. 
You can do it by selecting one of the numerous 
motors and one of the many cutter-heads from 
the large assortment of Wilson Tube Cleaners 
and parts that are available. 

A copy of the Wilson Tube Cleaners Check-List 
will help you make this selection, and thus help 
solve your tube-cleaning problems. It shows 
various Wilson Tube Cleaners for practically 
every type of deposit in straight or curved tubes 
—tube cleaners that get the job done faster! 


The Check-List also contains valuable informa- 
tion on operation and maintenance of tube 
cleaners. Your copy will be sent on request— 
and without obligation. 


WILSON inc. 


] 
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| be met with in the postwar period, jt 


was said. 

Universal Oil Products Company late 
in 1944 was placed under a trust agree. 
ment for the benefit of the American 
Chemical Society. This trust is ad- 
ministered by Guaranty Trust Company 
of New York, and proceeds of the trust 


| are used by the society for its petroleum 


research fund. Donors of the trust—a 


| free gift of the stock of the company, 


were Standard Oil Company (New 
Jersey), Standard Oil Company of Cali- 
fornia, Standard Oil Company (Indiana), 
The Texas Company, Shell Oil Com- 
pany and M. V. de Bataafsche Petroleum 
Maatschappij. 


Noll Heads Project 
— for Houdry 


Henry Noll has been named man- 
ager of Pe project analysis department 
of Houdry Process Corporation, Wil- 
mington, Delaware. Noll has had nearly 
20 years experience in plant operation, 
technical service and petroleum research 
and development. Following graduation 
as a petroleum engineer at University of 
Pittsburgh, he was with Magnolia Pe- 
troleum Company at Beaumont 9 years, 
after which he was transferred to the 
research and development laboratories of 
Socony-Vacuum Oil Company at Pauls- 
boro, New Jersey. Just prior to his new 
connection he was on special assign- 
ments with the manufacturing depart- 
ment of Socony-Vacuum Oil Company in 
New York. He is a member of the cata- 
lytic cracking subcommittee of the avia- 
tion gasoline advisory committee 

W. E. Vogler has been appointed di- 
rector of industrial relations and person- 
nel for Houdry Process Corporation. He 
comes to this post from Purdue Uni- 
versity where he developed an industrial 
relations program. Prior to that he was 
for 12 years personnel manager for 
Socony-Vacuum Oil Company in upper 
New York and New England. 


HENRY D. NOLL 
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because WORTHINGTON knows 
PETROLEUM REFRIGERATION 


It’s no accident that the petroleum industry uses so much 

Worthington refrigeration equipment . . . probably more 

than all other makes put together. It’s because Worthington 

knows exactly what's needed and builds equipment that 

does the job. 

So when Worthington designs Horizontal Double-Acting 

Electric-Driven Refrigeration Compressors, you expect and 

get such trouble-saving features as these: 

CYLINDERS of special alloyed semi-steel exactly matching the 

pressure and service requirements . . . with generous water 

jackets and large clean-out openings. 

STUFFING BOXES especially designed for refrigeration service 

... with an auxiliary stuffing box to prevent refrigerant loss 

when compressor is shut down. 

LUBRICATION adequate for full protection of all moving-parts 
. . full pressure type in large sizes . . . flood type in smaller 

sizes. 

REFRIGERANT PASSAGES generously proportioned for mini- 

mum gas friction and lower power consumption. 


WORTHINGTON FEATHER* VALVES 


Only Worthington Compressors have them . . . the simplest, 
lightest, most reliable valves ever developed for compressor 
work. Light strips of flexible steel seat tightly against a 
ground-face surface. Their easy flexing allows them to lift 
against the curved guard to permit free passage of refrigerant 
vapor through the openings in the seat. And they close with 
gradually increasing contact instead of destructive impact. 
Bulletin C-1100-B20, giving the whole story about Worth- 
ington Horizontal, Double-Acting Electric-Driven Refrig- 
erant Compressors proves that there's more worth 

in Worthington. You'll want a free copy for your 

files. Write today to Worthington Pump and 

Machinery Corporation, Harrison, N. J. 


*REG. U.S. PAT. OFF. 


WORTHINGTON 
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DIGEST OF UNITED STATES PATENTS 


On Hydrogenation of Hydrocarbons 


Compiled by HEINZ HEINEMANN 















U.S.P. 2,330,804. Dehydrogenation of 
Aliphatic Hydrocarbons. R. G. Atkin- 
son to The Shamrock Oil & Gas 
Corporation. 

Gaseous or vaporous hydrocarbons are 
passed through a conversion chamber 
containing phosphomolybdic acid dis- 
tributed on a suitable carrier while heat- 
ing the gas passing over the catalyst to 
a temperature somewhere between 1100 
and 1200° F., at which temperature and 
under which conditions the reaction pro- 
ceeds rapidly enough so that the hydro- 
carbon gas or vapor may be processed 
at a space velocity per hour of about 
500-700, yielding a conversion so great 
that there will be about 10 percent of 
the corresponding unsaturated hydrocar- 
bons in the exit gas. 


U.S.P. 2,332,924. Hydrocarbon Conver- 
sion. R. F. Marschner to Standard Oil 
Company (Indiana). 

A combination dehydrogenation, poly- 
merization and alkylation process is de- 
scribed. 


U.S.P. 2,335,488. Process for Carrying 
Out Catalytic Reactions in the Gas 
Phase. R. Conrad to The Alien Prop- 
erty Custodian. 

In catalytic gas-phase dehydrogena- 
tion reactions at 500-600° C., a satisfac- 
tory rate of conversion can be main- 
tained throughout the reaction zone by 
moving the catalyst through the reaction 
zone and raising the temperature in the 
direction of the movement of the catalyst 
in such a taanner that the rate of con- 
version does not decrease substantially 
along the reaction zone. 


U.S.P. 2,335,550. Dehydrogenation of 
Hydrocarbons. J. F. Sturgeon to Uni- 
versal Oil Products Company. 
Aliphatic hydrocarbons are dehydro- 

genated in the presence of a catalyst 
which is formed by mixing hydrogels 
containing at least one component hav- 
ing a dehydrogenating catalytic activity 
in a partially dehydrated condition, fil- 
tering therefrom mechanically removable 
water, freezing and then thawing 
hydrogel composite to destroy its gela- 
tinous structure, filtering and washing 
the resultant material to remove water- 
soluble impurities, and drying, forming 
and calcining to produce an active cata- 
lyst. 


U.S.P. 2,335,691. Method of Preparing 
Diolefins. H. O. Mottern to Jasco, Inc. 
Conjugated diolefins are prepared by a 

process. involving the condensation of 
aliphatic mono-olefins with formalde- 
hyde in the presence of an acid-reacting 
catalyst of between 10-85 percent acid 
concentration, diluting the reaction mix- 
ture containing the condensate with 
water until the acid concentration has 
been brought below 5 percent and then 
steam distilling to recover the conju- 
gated diene. 


170 


the - 


U.S.P. 2,336,054. Process for Dehydro- 
genating Hydrocarbons. R. G. Atkin- 
son to The Shamrock Oil & Gas Cor- 
poration. 

The yield of unsaturated hydrocarbons 
obtained when hydrocarbons are ther- 
mally decomposed is increased by (1) 
forming a stream of hydrocarbons sub- 
stantially free of hydrogen, (2) adding 
an organic acid derivative of tin (e.g. 
tin naphthanate) and (3) subjecting the 
stream carrying the catalyst to a temper- 
ature sufficient to cause thermal decom- 
position. 


U.S.P. 2,337,191. Dehydrogenation Proc- 
ess. B. S. Greenfelder and R. C. Archi- 
bald to Shell Developmrent Company. 
Hydroaromatic hydrocarbons are de- 

hydrogenated with a catalyst comprising 
chromium oxide and about 2.5 -20 per- 
cent of a rare earth and 6 -30 percent of 
an element selected from the group con- 
sisting of sodium plus potassium, potas- 
sium, rubidium, and cerium, the percent- 
ages being based upon the amount of 
chromium in the catalyst. 


U.S.P. 2,341,995. Process for the Dehy- 
drogenation of Liquid and Gaseous 
Petroleum Hydrocarbons. H. B. Kipper. 
Hydrocarbons are dehydrogenated by 

subjecting them to the action of oxygen and 
an inert gas at temperatures of 125-400° 
C. and at superatmospheric pressure in 
the presence of a catalyst prepared by 
the fusion of a mixture of at least one 
metal selected from the group consist- 
ing of copper, iron, nickel, cobalt, silver, 
tin, lead, mercury, molybdenum, tung- 
sten and vanadium with at least one 
oxide of the same group. 


U.S.P. 2,342,383. Conversion of Hydro- 
carbons. K. D. Vitti to Universal Oil 
Products Company. 

A combination process is described 
which involves separating n-butane from 
iso-butane and propane. Iso-butane and 
propane are thermally dehydrogenated 
with good yields of iso-butylene and 
propylene while thermal treatment of n- 
butane would result in the excessive 
production of light gases. Catalytic de- 
hydrogenation of n-butane, however, 
gives satisfactory yields of butylenes. 


U.S.P. 2,342,980. Catalytic Dehydroge- 
nation of Isopropylbenzene. H. M. 
Stanley and F. E. Salt to The Distil- 
lers Company, Ltd. 

Isopropylbenzene in admixture with 
water vapor is passed over an oxide of 
vanadium at a temperature between 500- 
700° C. The presence of steam prolongs 
the period of useful activity of the cata- 
lyst between revivifications. 


U.S.P. 2,343,108. Production of Buta- 
diene. O. W. Cass to E. I. du Pont de 
Nemours & Company. 

Butane is subjected to pyrolysis to 
produce a mixture of butylene and hy- 
drogen together with some unreacted 


butane. This mixture is passed into con- 
tact with a liquid bromine and water 
mixture at 20-30° C. and in the absence 
of light. The butane and hydrogen do 
not react, the butylene gives dibrombu- 
tane. This is separated and subjected to 
pyrolysis at 450-500° C. giving butadiene 
and hydrogen bromide. The hydrogen 
bromide is oxidized with air over a cop- 
per catalyst at 200-400° C. to bromine 
and water. 


U.S.P. 2,343,712. Manufacture of Diole- 
fins. R. F. Ruthruff. 

Mono-olefinic charge is diluted with 
hydrogen and the mixture is passed, 
preferably at superatmospheric pressure 
over a Suitable catalyst at elevated tem- 
peratures. High conversion to conjugated 
diolefin is obtained and the production 
of carbon is low. From 1-10 volumes of 
hydrogen are used and the total pres- 
sure of the mixture should be less than 
200 pounds per square inch. 


U.S.P. 2,344,330. Conversion of Hydro- 
carbons. J. F. Sturgeon to Universal 
Oil Products Company. 

A process for the treatment of a hy- 
drocarbon containing six C atoms in 
ring arrangement to produce aromatic 
hydrocarbons therefrom  is_ claimed 
which comprises subjecting said hydro- 
carbon to contact with a catalyst pre- 
pared by forming mixed metal oxide 
hydrogels containing at least one com- 
ponent having a dehydrogenating cata- 
lytic activity in a partially dehydrated 
condition, filtering the hydrogels to sep- 
arate mechanically removable water, 
freezing and then thawing the filtered 
hydrogel to destroy its gelatinous 
structure, filtering, drying and washing 
to remove water-soluble impurities, 
forming into particles and calcining to 
produce an active catalyst. 

U.S.P. 2,345,751. Production of Diolefine 


Hydrocarbons. V. N. Ipatieff to Uni- 

versal Oil Products Company. 

A process to produce diolefinic hydro- 
carbon from isopropyl alcohol is de- 
scribed which comprises subjecting said 
alcohol to contact with a magnesium 
oxide catalyst at a temperature of from 
400-500° C. 


U.S.P. 2,346,657. Treatment of Butane. 
H. S. Bloch and R. E. Schaad to Unt 
versal Oil Products Company. 
N-butane is convered to a substanial 

degree into i-butene and n-butene by 

passage through chambers containing 4 

mixture of granules, or other shapet 

particles, of dehydrogenation and 180 

merization catalysts at temperatures 

the approximate range of 900-1100° F- 

under atmospheric or slightly super 

atmospheric pressure for relatively short 

times of contact in the order of 0.01-) 

seconds. The catalyst mixture comprises 

essentially alumina or bauxite, clays, 
kieselguhr, etc., supporting chromia an 
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Wachines Sat igh Ont 
Precision-Made 
Wire Cloth 


NEWARK 














fe-AccuRACY 





F WOVEN WIRE is to be used for screening there’s every 
reason to insist upon accurately made cloth. If cloth is not 
precise in its mesh or space, of what use is it as screening 
medium? 

NEWARK FOR ACCURACY is not an empty phrase. From 
the machines in our modern factory, comes wire cloth that 
cannot be surpassed for its accuracy in every detail— wire 
gauge, mesh, space, crimping. 

Quality is evident throughout the entire range of NEWARK 
Wire Cloth. 


NEWARK WIRE CLOTH COMPANY 


334 VERONA AVENUE, NEWARK 4, N. J. 
6-NWC-2 





| hydrocarbons is separated into fractions 








a synthetically prepared composite mass 
of silica and zirconia. 





US.P. 2,347,256. Process for Converting 
ydrocarbons. F. E. Frey to Phillips 
Petroleum Company. 






In a process for the dehydrogenation 
of a paraffinic hydrocarbon having at 
least two C atoms per mol to form un- 
saturated hydrocarbons and free hydro- 
gen, the improvement is claimed which 
comprises subjecting the effluent from 
such a dehydrogenation process to the 
action of a reducible metal oxide at a 
temperature not higher than approxi- 
mately 650° F., to react free hydrogen 
with said metal oxide and formwater, in 
the presence of an added material 
adapted to inhibit any substantial action 
as a hydrogenation catalyst of the metal 
which is formed in such reaction. 


















U.S.P. 2,350,485. Method of Preparing 
Diolefins. EF. Arundale and L. A. 
Mikeska to Jasco, Inc. 







Olefins, substituted derivatives there- 
of, or compounds capable of yielding 
olefins under reaction conditions, are 
condensed with aldehydes under such 
conditions that the condensation prod- 
uct is immediately dehydrated. Catalysts 
effective in promoting the reactions can 
be mineral acids (HC1, H:SO,., H;PO, 
etc.), mineral acid-acting salts (FeCl,, 
ALCL, ZnCh, NaHSOs,) or organic acids 


(formic, oxalic, aromatic sulfonic, etc.). 









U.S.P. 2,350,628. Catalytic Dehydrogena- 
tion Process. M. P. Matuszak to Phil- 
lips Petroleum Company. 






A mixture of two or more paraffinic 





differentiated by some _ difference in 
properties such as a difference in the car- 
bon skeleton structure of the hydrocar- 
bon molecule. The fractions are sepa- 
rately subjected to a catalytic dehydro- 
genation that converts the paraffins to 
olefins. The resultant olefins are mixed 
in substantially the same proportions as 
those that existed for the corresponding 
paraffins in the original mixture. The 
steps are carried out under conditions 
favoring an equal extent of conversion 
in each step. 













U.S.P. 2,353,624. Treating Hydrocarbon 
Fluids. R. F. Ruthruff. 


A combination dehydrogenation and 
cracking process is described in which a 
catalyst is employed which comprises 4 
heavy metallic chromite selected from 
the group consisting of lead zinc chrom- 
ite, copper barium chromite and nickel 
barium chromite. 










U.S.P. 2,354,892. Dehydrogenation of 
Hydrocarbons. C. M. Thacker to The 
Pure Oil Company. 

Dehydrogenation of low-boiling satu- 
rated hydrocarbon gases can be effected 
by using a catalyst containing a diffi- 
culty reducible metallic oxide gel, which 
possesses extended surfaces and a highly 
absorptive capacity for gas and a metal 
oxide or compound which in combina- 
tion with the gel imparts thereto the 
selective property of dehydrogenating 
hydrocarbons. The catalyst is preferabl) 
prepared by mixing salt solutions of the 
desired metals with activated alumina, 
heating and drying. The dry catalyst 's 
contacted with air at a high temperature 
and finally reduced with hydrogen. 
Tungsten oxide and alumina are a pre 
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Group VHUS 

for vertical operation. 
Has standard iron pipe 
unions for the attach- || 
ment of horizontal iron 
pipe service connec- 
tions. Series flow. 
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Group HVFP 
for horizontal 

tion. Has suitable 
as adapter 
blocks for insertion of 
vertical “Karbate” 
risers equipped with 
“Flexlock” connec- 
tors. Parallel flow. 



















































CAN YOU SPECIFY THE REQUIREMENTS FOR 
A GOOD HEAT EXCHANGER FOR TANKS? 


That is, the requirements for a heater or cooler of ard “Karbate” Plate Heater designs that fully satisfy 











corrosive liquids in tanks for pickling, etching, plat- all of these requirements. These designs, three of 
ing, cleaning, or other services in the chemical and which are illustrated above, are simple assemblies of 
metal industries. sturdy ‘“‘Karbate” Plate Heater Units. (“Karbate” 





‘material is impervious carbon or graphite.) 





You'll say: 





Within each unit tubular channels are provided for 
the heating or cooling medium. On the exterior, cor- 
rugations provide maximum surface for heat transfer. 
Finished assemblies come with various types of mount- 
ings and adaptable, easy-to-assemble connections. 

For information on “Karbate” Plate Heat Ex- 
changers and “Karbate” Bayonet Heaters, write our 
National Carbon has developed a number of stand- _ nearest Division Office for Catalog Section M-8804. 





Resistance to strong corrosive chemicals. 






High heat transfer ability. 

Strength. 

Shock resistance, both mechanical and thermal. 
Adaptability to your tanks. 

Convenient mountings and connections. 

















The word “‘Karbate’’ is a registered trade-mark of National Carbon Company, Inc. 
“Flexlock” is the registered trade-mark of the Flexlock Corp. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


CE 
General Offices: 30 East 42nd Street, New York 17, N. Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 








KEEP YOUR EYE ON THE INFANTRY...THE DOUGHBOY DOES IT! 
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THE GREAT NEW RICHFIELD 
CRACKING PLANT 
AND SCORES OF OTHERS GO 
“ON STREAM” WITH 





















American technical ingenuity is again exemplified in the great new pe- 
troleum cracking plants going “‘on stream,” producing the superior fuel 
that is having such telling effect on our far-flung battle fronts. 

Filtrol is proud of its “partnership” in this great American effort 
that has produced the victory-making, vital 100 octane-plus gasoline. 

Through ardent research —through many years of successful commer- 
cial experience — Filtrol Catalysts are keeping pace with the outstanding 
technical developments in petroleum refining for war. 

Postwar catalysts must be flexible for product distribution changes to 
meet peacetime refinery balances and specifications. Filtrol Catalysts have 


this flexibility. 
FILTROL CORPORATION 


GENERAL OFFICES: 634 South Spring Street, Los Angeles 14, California 
PLANTS: Vernon, California and Jackson, Mississippi 


Siltiol 


PRODUCTS OF FILTROL RESEARCH 


* 
CATALYSTS AND 
ADSORBENTS 


* Reg. U.S. Pat. Off. 
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the step of heating for establishment of 








ferred mixture and are calcined at 


800° C. 





U.S.P. 2,357,691. Hydrocarbon Con 
sion. R. F. Ruthruff to Process 
agement Company. 
Catalysts of superior dehydrogenat 

activity may be prepared under cond 

tions wherein the precipitated gel, prig 
to drying, is intimately contacted with 
aqueous solution in which the negatiw 
ions, aside from the hydroxyl ion, essen 
tially consist of ions selected from the 
group consisting of sulfate ions, carbon- 
ate ions, and acetate ions. 
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U.S.P. 2,360,689. Process for the Dehy- 
drogenation of Gaseous and Liquid Pe. 
troleum Hydrocarbons. H. B. Kipper, 
In a process for the fabrication of syn- 

thetic drying oils the step is claimed of 

subjecting petroleum oils to oxygen and 
an inert gas at superatmospheric tem- 
perature and pressure in the presence of 

a metallic element and the oxide of a 

metallic element, the metallic element and 

the metal oxide being chosen from the 
group of metallic elements with com- 
monly known higher and lower oxides 
and consisting of copper, iron, nickel, 
cobalt, silver, tin, bismuth, antimony, 
cadmium, chromium, manganese, lead, 
mercury, molybdenum, tungsten and 
vanadium and their oxides and finally 






















reaction the said unsaturated dehydro- 
genated petroleum hydrocarbons with a 
polyhydric organic alcohol containing 
not over three hydroxyl groups, an oil- 
soluble natural resin and a vegetable dry- 
ing oil condensed with the said resin. 


U.S.P. 2,361,008. Process for the Treat- 
ment of Hydrocarbons. FE. Buddrus 
and H. L. Hays to Phillips Petroleum 
Company. 

A combination desulfurization and de- 
hydr6genation process is described, the 
dehydrogenation step of which is carried 
out in the presence of a suitable catalyst 
such as chromium oxide gel, chromic 
oxide carried on a suitable porous sup- 
port, or bauxite under pressure and tem- 
perature conditions of the order of 0-100 
pounds and 600-1200° F., respectively. 
Conditions are maintained such that not 
more than 30 percent of the charge stock 
is converted per pass. 


U.S.P. 2,361,044. Production of Stilbene. 
W. J. Mattox to Universal Oil Prod- 
ucts Company 
Dibenzyl is dehydrogenated to stilbene 

with a catalyst comprising alumina and 
an oxide of an element selected from the 
group consisting of vanadium, chromium 
and tungsten. Yields of 20-50 percent of 
stilbene may be obtained per pass. Tem- 
peratures in the range of 450-700° C. and 
pressures of 0.1-35 atmosphere are em- 
ployed. 


U.S.P. 2,362,218. Process for the Dehy- 
drogenation of Hydrocarbons. W. A. 
Schulze and J. C. Hillyer to Phillips 
Petroleum Company. 

N-butane is dehydrogenated under 
suitable conditions to produce a mixture 
comprising butadiene, butene-1, butene 
and butane which is passed over an 180 
merization catalyst under conditions suit} 
able to promote the conversion of 
tene-1 to butene-2. The effluent is frag 
tionated to produce an overhead boiliti 
lower than trans butene-2, and bottom 
comprising essentially cis- and tramie 
butene-2. The overhead is recycled 
dehydrogenation after absorption of 
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ORIGINATORS AND PIONEERS OF FORGED STEEL UNIONS 


CLAYTON MARK & COMPANY 


1900 DEMPSTER STREET + EVANSTON, ILLINOIS 








tadiene therefrom and the bottoms fra. 
tion is treated in a second dehydrogen. 
tion step to convert a substantial portig, 
of the butene-2 to butadiene. 






























































U.S.P. 2,363,187. Treatment of Hydro. 
carbons. E. T. Laying to Process Map. 
agement Company. 


The preparation of a catalyst suitable 
for dehydrogenation reactions is de. 
scribed. It contains as an active ingredi- 
ent chromic oxide formed by heating 
an oxygen compound of chromium capa- 
ble of thermally decomposing to a resi- 
due comprising chromic oxide and a flux 
comprising an oxygen compound of 
boron. The mixture of compounds of 
chromium and boron is fused, heated 
to decompose the chromium compound 
to chromic oxide and washed to remove 
boron compounds. 


U.S.P. 2,363,824. Process of Treating 
Hydrocarbons. I. L. Wolk to Phillips 
Petroleum Company. 

The dehydrogenation of paraffins, pref- 
erably normal paraffins, or olefins or 
mixtures of paraffins and olefins to the 
corresponding olefins and diolefins or 
mixtures thereof may be advantageously 
carried out using as a catalyst bauxite 
which has been previously employed for 
the isomerization of olefins, and prefer- 
ably of n-olefins to iso-olefins. Isomeri- 
zation as a side reaction during dehydro- 
genation is thus avoided. 


U.S.P. 2,365,413. Process for Dehydro- 
genation of Gaseous and Liquid Hy- 
drocarbons. H. B. Kipper. 

The dehydrogenation process is car- 
ried out in a nitrogen atmosphere at 350- 
800° and atmospheric pressure to 1000 
pounds in the presence of a mixture of 
copper, iron and lead chromates as cata- 
lysts, supported on suitable carriers. Alu- 
minum and zinc oxides may function as 
promoters. 


U.S.P. 2,365,895. Treatment of Hydro- 
carbons. J. M. Mavity to Universal Oil 
Products Company. 

A catalyst comprising a major propor- 
tion of titanium dioxide and a minor 
proportion of molybdenum oxide is em- 
ployed. The titanium dioxide carrier 1s 
impregnated with 2-30 percent by weight 
of molybdena. 


U.S.P. 2,366,531. Dehydrogenation of 
Hydrocarbons. V. N. Ipatieff and V. 
Haensel to Universal Oil Products 
Company. 
Hydrocarbons are dehydrogenated in 

the presence of a catalyst obtained by 

reducing shaped bodies of zinc oxide, 

copper oxide and alumina at 450-700° C. 

with carbon monoxide or a mixture ol 

carbon monoxide and hydrogen. Dehy- 

drogenation is carried out at 400-600° C. 

and liquid space velocities of 0.5-10.0. 





U.S.P. 2,367,479. Dehydrogenation of Ali- 
phatic Hydrocarbons. I. L. Wolk to 
Phillips Petroleum Company. _ 

A process for the preparation of bu- 
tadiene from n-butane is described which 
comprises dehydrogenating n-butane to 
produce a butene-¢ontaining stream, 1m- 
mediately contacting said stream with a 
relatively cool solvent selective for bu- 
tene to reduce the temperature ol said 
stream sufficiently to prevent side re- 
actions therein, separating butene from 
said solvent, dehydrogenating the butene 
to produce a_ butadiene-containing 
stream, *tmmediately contacting the last- 
named stream with a relatively cool sol- 
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“what! 


you mean 


I can’t buy all | 4 
the Soda Ash " 


I want?” 
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ES, MR. INDUSTRIALIST, that’s the situation 
pe Soda Ash . . . as long as present heavy 
war demand continues. 

Too often this basic “work-horse” of industry 
is taken for granted. Yet Soda Ash is absolutely 
indispensable in a wide variety of industrial 
processes. 

What has happened to all the Soda Ash? It has 
gone into vastly expanded production of glass 
containers to save scarce metals. Into the manu- 
facture of aluminum and other metals vital to 
war production. Into the making of explosives. 
Into the manufacture of chemicals, pulp and pa- 
per, textiles, soap and soap powders, water soften- 
ers, cleansers and literally hundreds of miscella- 
neous materials. 

Despite war’s complications, alkali manufac- 
turers have set an enviable record in supplying 
the steadily expanding Soda Ash requirements of 
industry. And Mathieson, playing no favorites, 
has followed a policy in its commitments of 
“cutting the cloth to fit the pattern”, is continu- 
ing to take care of its contract customers, large 
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and small, with little or no occasion for late deliv- 
eries or other disappointments . . . regrets only 
that its production facilities have not been great 
enough at all times to serve all potential Mathie- 
son customers. 

Yes, Mr. Industrialist, if they ever start pin- 
ning medals on industrial products for valiant 
war service, Soda Ash will sport a chest full! 
Think of that if you haven’t been able to buy all 
the Soda Ash you want! 








athieson 


THE MATHIESON ALKALI WORKS (INC.) 
60 East 42nd Street, New York 17, N. Y. 


Soda Ash... Caustic Soda... liquid Chlorine... Bicarbonate 

of Soda... Chlorine Dioxide... Ammonia, Anhydrous & Aqua 

... HTH Products... Fused Alkali Products... Synthetic Salt 

Coke...Dry Ice... Carbonic Gas... Sodium Chliorite 
Products... Sodium Methylate 
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Experienced 
ENGINEERS and FABRICATORS 


Experienced Braden engineers will gladly assist you 
in planning your next sectional steel building, 
whether it be a small meter house or a very large 


specialized structure. 


Braden Buildings are carefully fabricated from 
standard mill products by experienced workmen. 


Field erection is economical and rapid as the build- 
ings go together easy and no special tools are 


required. 


Braden is equipped to fabricate 
many plant accessories such as: 
stairs, walkways, safety ladders, 
pipe hangers, craneways, cranes, 
etc. 


BRADEN Steel BUILDINGS 





BRADEN STEEL CORPORATION 


1007 East Admiral Blvd. Tulsa 3, Oklahoma 


Subsidiary of MOORLANE COMPANY 
Branch Offices: Houston and Dallas, Texas and Cleveland, Miss. 


Representatives: Kansas City, Mo., Amarillo, Tex., Wichita, Kan., 
Odessa, Tex., Oklahoma City, Okla. 


Export Agent: Russell D. Heath, Room 605, 125 Barclay St., New York 7, N.Y. 





‘T. Harris, Little Rock, Arkansas; F. F. 








vent selective for butadiene to reduce the 
stream temperature sufficiently to pre. 
vent side reactions and separating buta- 
diene from the solvent. 


U.S.P. 2,367,620, 2,367,621, 2,367,622, 2. 
367,623. Process for Dehydrogenation 
of Hydrocarbons. W. A. Schulze, J. ¢ 
Hillyer and H. E. Drennan to Phillips 
Petroleum Company. 


Low-boiling aliphatic olefin stocks 
comprising C, or heavier hydrocarbons 
are diluted with a considerable propor- 
tion of diluent comprising in turn con- 
siderable quantities of CO: The result- 
ing mixture is treated to dehydrogenate 
the olefins oxidatively, i.e., with forma- 
tion of diolefins and water with a water- 
resistant catalyst consisting of bauxite 
impregnated with a minor portion of 
barium hydroxide at temperatures of 
1100-1300° F. The diolefins produced are 
separated. 






























Liquefied Petroleum Gas 
Group Selects Officers 

Ernest Fannin of Fannin’s Gas and 
Equipment Company, Phoenix, Arizona, 
has been elected president of Liquefied 
Petroleum Gas Association to succeed 
Louis Abramson, Jr., Petrolane Gas 
Corporation, New Orleans. Harry K. 
Strickler, Protane Corporation, Erie, 
Pennsylvania, was re-elected first vice 
president and Charles O. Russell, Ther- 
mogas Company, Inc., Des Moines, 
Iowa, second vice president. Sectional 
chairmen are: H. Emerson Thomas, 
Fuelite Natural Gas Company, Lexing- 
ton, Massachusetts, Eastern; Charles O 
Russell, Midwest; Ernest Fanning, Pa- 
cific; and Selwyn Turner, National Bu- 
tane Gas Company, Mobile, Alabama, 
Southern. 

New members named to the board 
are: Walter F. Verkamp, Cincinnati; B. 













Hampson, Yakima, Washington; Lee H. 
Barker, Wisconsin Rapids, Wisconsin; 
Thomas, Fannin and Russell. 


PAW Envoy Returns 
From Chinese Mission 


Martin J. Gavin, assistant director ol 
the foreign refining division of the Petro- 
leum Administration for War, returned 
May 10 from two months’ investigation 
of petroleum conditions in the interior ot 
China. His findings were not to be made 
public because of security regulations. 

Gavin left for China February 17 at 
the request of the National Resources 
Commission of the Ministry of Economic 
Affairs of China to advise that country 
on matters concerning petroleum an 
synthetic fuels as a part of the waf 
program. He was a guest of Dr. W ong 
Wen-hao, minister of economic affairs 
in Chiang Kai-shek’s cabinet and chair- 
man of the Chinese war production 
board. 


Analysis of Oklahoma Oils 


The United States Bureau of Mines 
on May 24 released the third of a series 
of reports on analysis of Oklahoma 
crude oils, copies of which (Report 0 
Investigations 3802) may be obtained 
from the Washington office. , 

The report, prepared in cooperation 
with the State of Oklahoma and _ the 
American Association of Petroleum 
Geologists, contains Hempel analyses 
248 crude oil samples from 153 fields. 
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Fundamental Physical and Chemical Data 





Solubility of Air in Petroleum Oils. 
W. A. Craic, Petroleum World, 42, No. 3 
(1945) pp. 43-45. 

The Lockheed Aircraft Company has 
prepared data on the solubility of air in 
gasoline and derived a formula for de- 
termining the amount of air dissolved 
in liquid gasoline under any given con- 
ditions. Using the formula it is possible 
to calculate the volume of air released 
and absorbed by gasoline when the con- 
ditions are changed. A typical aircraft 
fuel will dissolve about 22 volumes of air 
to 100 volumes of gasoline for each at- 
mosphere of air pressure. Approximately 
8 volumes of air dissolve in 100 volumes 
of oil. The foaming of lubricating oils at 
high altitude is discussed. The data are 
also useful to the designer of hydraulic 
systems. The prevention of oil sludging 
by removal of air through introduction 
of a reducing gas to combine with the 
oxygen is considered. The pumping of 
air-oil mixtures is briefly discussed. 


Determination of Equilibrium Con- 
stants for Butanes and Pentanes. H. 
Pines, B. KvetinskKAs, L. S. KASSEL AND 
V.N. Ipatierr. Jour. Amer. Chem. Soc. 67 
(1945) pp. 631-37. 

The isomerization of butane and pen- 
tane were studied under conditions such 
as to minimize the secondary. reactions. 
Depending upon the temperature used 
the experiments were carried out in 
sealed tubes, a stirring autoclave, or a 
continuous flow apparatus. These ap- 
paratus are described in some detail. The 
catalysts used were aluminum bromide 
or aluminum chloride. The results for 
butane agree with previous equilibrium 
determinations, and may be represented 
by R In KeO = (2318/T) — 4.250. The 
corresponding heat of reaction disagrees 
with the calorimetric value, but the en- 
tropy is in fair agreement with the third- 
law value. The results for pentane dis- 
agree with the previous measurements, 
and lead to the equation R In KeO = 
(1861/T) — 1.299. The indicated heat of 
reaction agrees exactly with the calori- 
metric value, and the agreement with the 
third-law entropy is good. 

Heats of Combustion of Benzene, Tol- 
uene, Ethylbenzene, o-Xylene, m-Xylene, 
p-Xylene, n-Propylbenzene and Styrene. 
E. J. Prosen, R. Gitmont Anp F. D. Ros- 
stint. J. Res. Natl. Bur. Standards 34 
(1945) pp. 64-71. 


The heats of combustion of benzene, 
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toluene, ethylbenzene, o-xylene, m- 
xylene, p-xylene, n-propylbenzene, and 
styrene were measured with a bomb 
calorimeter. The heats of combustion at 
25° C. and constant pressure, of the 
liquid hydrocarbon in gaseous oxygen to 
form gaseous carbon dioxide and liquid 
water, with all the reactants and prod- 
ucts in their thermodynamic standard 
reference states are, in international kilo- 
joules per mole: benzene, 3267.09 = 0.43; 
toluene, 3909.31+0.49; ethylbenzene, 
4564.09 + 0.72; o-xylene, 4552.10 = 1.02; 
m-xylene,  4551.10+0.62; p-xylene, 
4552.09 + 0.91; n-propylbenzene, 5217.37 
+ 0.68; styrene 4394.14 = 0.82. With the 


l 
factor 41833 ° the corresponding values 


in kilocalories per mole are benzene, 
780.98 = 0.10; toluene, 934.50 = 0.12; 
ethylbenzene, 1091.030.17; o-xylene, 


1088.16 = 0.24; m-xylene, 1087.92 + 0.15; 
p-xylene, 1088.16 = 0.22; n-propylben- 
zene, 1247.19 + 0.16; styrene, 1050.40 + 
0.20. The accuracy of the values of the 
heats of combustion is discussed. 

The Composition of Scottish Shale 
Oil. Part I. J. W. Coox, N. Percy, AND 
J. M. Ropertson. Jour. Soc. Chem. Ind. 64 


(1945) pp. 26-27. 

The authors’ communication is con- 
cerned with a component of the wax 
from Scottish shale oil. They note that 
eivdence has been presented that paraf- 
fin wax from many sources consisted 
chiefly of normal paraffins. The crude 


wax was submitted to a_ preliminary 
fractional distillation, and the fraction 
boiling from 190-230° C. at 0.6 mm. pres- 
sure was repeatedly recrystallized from 
ether, after washing with concentrated 
sulfuric acid. The purified hydrocarbon 
had the elementary composition of a 
higher paraffin and melted: at 67.6-68.4° 
C. Synthetic n-hentriacontane was pre- 
pared from palmitone by the method of 
Kipping and reduced to the hydrocarbon. 
The hydrocarbon so formed was redis- 
tilled and crystallized from alcohol. It 
formed lustrous white leaflets of melting 
point 67.3-68.2° C. X-ray examination in- 
dicated the identity of the hydrocarbon 
from shale oil with n-hentriacontane. 


Heats of Formation and Combustion 
of 1,3-Butadiene and Styrene. F. J. 
ProsEN AND F. D. Rosstnt. J. Res. Nail. 
Bur. Standards 34 (1945) pp. 59-63. 


The heats of formation and of com- 
bustion of gaseous and liquid 1,3-buta- 
diene and styrene are given as follows: 




















| 

| Heat of Heat of 

| Combustion* Formation® 

| at 25°C. at 25° C. 
Compound State ~AHC® 298.16 | AHf?® 298.16 

kcal/mole keal/mole 
1, 3-butadiene .| Gas | 607.907+0.225| 26.748+0. 233 
1, 3-butadiene..| Liquide | 602.788+0.226| 21.629+0.234 
Styrene Gas }1060.79+0.22 | 35.106+0.24 


24.716 +9. 221 


Styrene Liquid |1050.40+0.20 








—\He° 298.16 is the heat evolved in the combustion of 
the hydrocarbon, in the state indicated, in gaseous oxygen 
to form gaseous carbon dioxide and liquid water, at 25° ( 
and constant pressure. AHf° 298.16 represents the heat 10- 
crement in the process of formation of the hydrocarbon, 10 
the state indicated, from its elements, at 25° C. 





Chemical Compositions and Reactions 





Catalytic Isomerization of 1-Hexene. 


R. G. Hay, C. W. MontcomMery, AND J]. 
Cou... Ind. & Eng. Chem. 37 (1945) pp. 
335-39. 

The normal l-olefins can be cata- 
lytically isomerized to branched-chain 
olefins that have more desirable prop- 
erties for use as a motor fuel. The 
skeletal isomerization of l-hexene was 


investigated using several catalysts in 
the temperature range 285-500° C. and at 
space velocities of 0.1 to 1.9 reciprocal 
hours. The products obtained were 
chiefly methylpentenes with lesser quan- 
tities of dimethylbutenes and _ small 
amounts of higher- and lower - boiling 
hydrocarbons. The results indicate that 
the catalysts must be acidic or have ab- 
sorbed hydrogen ions that are essential 
to the reaction. The isomerization ap- 


pears to be stepwise: 1-hexene > meth- 
ylpentenes > dimethylbutenes. It was 
found that reaction rates increased with 
temperature but the extent of isometr 
zation decreased with increasing temper 
ature. The optimum isomerization 
temperature at 0.6 reciprocal hours spac 
velocity was found to be about 335 C. 
The data are presented in one table and 
six figures. 


Heptenes and Heptanes from Propy- 
lene and Butylenes. V. N. IpatierF AN? 












R. E. Scuaav. Ind. & Eng. Chem. 3 
(1945) pp. 362-64. 

Polymers formed from approximatel) 
equimolecular mixtures of propylene an 
isobutylene at 135° C. and 38 pet 
pheres pressure in the presence of son 
phosphoric acid catalyst contained 
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The High and Low of it 


efficiently on a continuous basis—at any percentage of the 
rated capacity from 20 to 100 per cent. Virtually auto- 
matic, it saves labor. It is a clean process, and eliminates 
the dirty, hot task of cleaning blue gas generators. It pro- 
duces a valuable by-product—pure carbon dioxide. 


F there’s any need for hydrogen of high purity, it’s for 

the hydrogenation of vegetable oils. And if there’s 
any need for high purity hydrogen at low cost, it’s in the 
vegetable oil business! 

Traditionally, these two objectives were incompat- 
ible. It isn’t really so. By dispensing with an existing 
plant in favor of the Girdler hydrocarbon reforming 
hydrogen plant pictured above, an eastern manufacturer 
of vegetable oil products made it possible for himself to 
get very pure hydrogen at a saving, in his particular case, 
of 60% in operating cost alone. 

The Girdler process is economical because it operates 
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Girdler hydrogen plant engineering ability is backed up by ver- 
satile, practical experience with other processes for gas manufac- 
ture, purification, separation, and dehydration. Consult us on 
your problems concerning hydrogen sulphide, carbon monoxide, 
carbon dioxide, natural gas, refinery gases, liquid hydrocarbons, 
hydrogen, nitrogen. Originators of the Girbotol Process. 


The GIRDLER CORPORATION 


Gas Processes Division, Dept. PR-6, Louisville 1, Ky. 
New York Office... 150 Broadway, N. Y. City 
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Check these important features in 
this entirely different steel swivel 
joint for low and high pressure 
service 


Plastic Packed: (extrudable) Pro- 
viding complete sealing action 
under pressure or vacuum 


Additional Packing: A quarter-turn 
on the packing screws applies 
more packing, if needed, to the 
sealing rings... 


On-The-Job Maintenance: Locking 
and bearing elements easily ac- 
cessible for adjustment or replace- 
ment . 






















Plant Tested: High pressure joints 
cold water tested for 10,000-lbs.... 
low pressure joints for 1000-lbs. . 


Available Now: Orders for 2”, 21/2" 
and 3” one-way, two-way - and 
three-way joints shipped from 
stocks on hand. 


Write, Wire or Phone 
For Full Details 


6-K Manufacturing Company 
Box 5187 Houston 12, Texas 
Phone W-6-3428 














45% of heptenes, 10-15% of octenes, 25- 
30% of a mixture of decenes and unde+ 
cenes, and 10-25% of higher boiling 
polymers. Hydrogenation of the heptenes 
yielded a heptane fraction, most of 
which was 2,3-dimethylpentane, with an 
octane number of 89 to 90 by the Motor 
method. Addition of 1 cc. of tetraethyl- 
lead increased the octane number to 98.5. 
Hydrogenated polymers, consisting 
mainly of decanes and boiling from 155° 
to 163° C., had an octane number of 89; 
a higher boiling hydrogenated product 
boiling from 163° to 175° C. and con- 
taining chiefly undecanes and dodecanes 
had an octane number of 93.6. Propylene 
and n-butylene mixtures did not poly- 
merize at 135°, but at 191° C. they 
formed mono-olefinic polymers that on 
hydrogenation yielded paraffinic mix- 
tures. The 150° C. end-point fraction had 
an octane number of 56 to 62. Data are 
presented in detail in tabular and graph- 
ical form, and a bibliography of 9 refer- 
ences is included. 


Naphthene Pyrolysis for Butadiene. L. 
Berc, G. L. Sumner, Jr, anno C. W. 
Montcomery. Ind. & Eng. Chem. 37 
(1945) pp. 352-55. 


Under suitable conditions of tempera- 
ture and contact time, usually above 
1300° F. and below 1 second, all nor- 
mally liquid hydrocarbons yield some 
butadiene upon thermal decomposition. 
The nature of the hydrocarbon decom- 
posed has a marked effect upon the yield 
of butadiene. Other conditions being 
equal, the yield of butadiene increases for 
different charge stocks in the order: aro- 
matics, paraffins, olefins, naphthenes, 
unsaturated naphthenes. Considering the 
decomposition of normally liquid pure 
hydrocarbons, cyclohexene appears to 
give the highest yield of butadiene on 
thermal decomposition. Following in de- 
creasing order of yield, are: 3-methylcy- 
clohexane, cyclohexane, ethylcyclohex- 
ane, methylcyclohexane, 1,4-, 1,2- and 
1,3-dimethylcyclohexanes, and _ decalin. 
Of the hydrocarbons commercially avail- 
able, cyclohexane appears to be the best 
of the normally liquid hydrocarbons for 
the production of butadiene by thermal 
cracking. Maximum yields of butadiene 


from cyclohexane were obtained when 
temperature and contact time were regu. 
lated to give 35 pounds of 3-carbon and 
lighter compounds per 100 pounds of 
cyclohexane charged. The results indi- 
cate that shorter contact times favor , 
higher percentage of butadiene in the 
C, fraction. They also show that, at con- 
stant contact time in the temperature 
range 1400-1600° F., lower temepratures 
yield higher percentages of butadiene 
The data secured in the work are pre. 
sented graphically in five figures. 




































Carbon Formation in Catalytic Crack. 
ing. A. Voorntes, Jr. Ind. & Eng. Chem 
37 (1945) pp. 318-22. 


When petroleum hydrocarbons under- 
go extensive reactions in the presence 
of solid catalysts, carbon-containing de- 
posits usually accumulate on the catalyst 
and decrease its activity, so that periodic 
regeneration is necessary. A conspicuous 
exception to this is high-pressure cata- 
lytic hydrogenation in which the catalyst 
may retain its activity for a year or 
longer. Carbonaceous deposits, or coke, 
formed in catalytic cracking, is appar- 
ently a hydrocarbon of low hydrogen 
content, the nature of which may vary 
with the feed stock or operating condi- 
tions. The material also contains sulfur 
derived from the feed stock. Although 
the extent of carbon formation in cata- 
lytic cracking depends on the type of 
catalyst, the feed stock, and the oper- 
ating conditions, it has been found that 
there is an intrinsic uniformity in the 
way the carbon deposit on the catalyst 
increases with time. Correlations of 
striking simplicity and of considerable 
utility have resulted from a study of 
such data. The usefulness of the rela- 
tions developed extends beyond the field 
of carbon yields to include an equation 
defining the interdependence among feed 
stock conversion, feed rate, and length 
of period between catalyst regenerations. 6 





These relationships apply equally to 
fluid and fixed-bed cracking. The results 
recorded by. the author were obtained 
both in pilot plant and semi-plant scale 
systems. The correlations derived have 
been applied in practice to commercial- 
scale units. 





Manufacture: Processes and Plant 





Surface Area of Catalysts. H. E. Ries, 
Jr., R. A. Van NorpstRanp, AND J. W. 
Teter. Ind. & Eng. Chem. 37 (1945) pp. 
310-17. 


Surface areas of catalysts are impor- 
tant because change in catalytic activity 


_may be caused by change in surface 


area. Area determinations provide a 
method for following changes in eata- 
lyst structure that occur at elevated 
temperatures. The measurement of area 
provides a means for determining 
whether promoters and supports im- 
prove catalysts by increasing or main- 
taining area or by qualitative changes 
that increase catalyst activity per unit of 
surface area. The measurement may give 
valuable information concerning the 
structure and function of catalyst sup- 
ports. The paper deals principally with 
adsorption isotherm area measurements 
of a supported catalyst and its compo- 
nents. Nitrogen adsorption isotherms 


were used to follow area changes of 3 
supported catalyst after heating for vari- 
ous periods at 340°, 400°, 500°, 600°, and 
650°C. Area values were obtained for the 
diatomaceous earth support after 
and 650° C. heat treatments and for the 
unsupported catalyst after a 340° treat- 
ment. Calculated areas show that the 
supported catalyst has a greater area 
than either the unsupported material oF 
the support. The supported catalyst loses 
5 percent of its area at 500° C., 26 per- 
cent 2t 600°, and 75 percent at 650°. The 
support suffers a loss of 39 percent at 
650° C. Fair agreement was found be- 
tween the measured area of the suppor 
and the area of a model based on elec: 
tron microscope pictures. An adsorption 
desorption isotherm determination on the 
supported catalyst demonstrates @ 
pronounced hysteresis effect that 1s dis- 
cussed in relation to pore structure @ =. 
Consideration is also given to Va/Vm™ 
isotherms as a means for studying Wal 
June, 
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specificity in nitrogen adsorption on the 
several solids. 

Fluid Fixed Bed. C. L. THomas anp J. 
Hoexstra. Ind. & Eng. Chem. 37 (1945) 
pp. 332-34. 


The passage of gases ot vapors up- 
ward (counter to gravity) through a 
mass of powdered solid produces the 
“fluidized fixed bed”. The passage of the 
gas or vapor causes the powdered solid 
to become mobile so that it moves about 
resembling an agitated liquid. The par- 
ticle size of the powder is regulated so 
that little of it is carried out of the re- 
action zone with the gas or vapor. The 
fluidized fixed bed is particularly adapted 
to catalytic reactions in which a reaction 
occurs that is accompanied by a large 
heat of reaction. The movement of the 
powdered solid tends to prevent the for- 
mation of localized high-temperature 
zones or “hot spots’. Several factors 
determine the useful range of flow rates: 
(1) The diameter of the tube should be 
2 inches or greater to avoid wall effects; 
(2) the density of the powder is related 
to the air rate necessary to fluidize it in 
the sense that the greater the density the 
greater the air rate needed. Most pow- 
ders fall within the bulk density range of 
0.4 to 1.0 gram per cc.; (3) the air rate 
required to fluidize the powder increases 
with particle size. Particles are com- 
monly in the range 40 to 100 mesh. 
With these densities and sizes, the air 
rate ranges from 0.5 to 1.5 feet per second 
linear velocity as calculated for the empty 
tube. When regeneration is effected with 
air in the fluidized fixed bed, there is a 
fairly uniform temperature rise through- 
out the catalyst zone. Burning occurs 
throughout the catalyst, and the motion 
of the catalyst appears to prevent the 
formation of hot spots. This is in con- 
trast to regenerations of true fixed bed 
catalysts. The results of two cracking 
runs are given, one at 850° and the other 
at 950° F. Also data are given for a hy- 
drogen transfer run on a gasoline ob- 
tained by catalytic cracking. 

Silica-Alumina Gels. P. B. ELxkrn, C. G. 
SHULL, AND L. C. Rogss. Ind. & Eng. 
Chem. 37 (1945) pp. 327-31. 

The investigation was planned to 
study the effect of the method of pre- 
paring silica-alumina gels on the physical 
structure of the gels. Three series of gels 
of various concentrations, made by (a) 
precipitation in sequence, (b) mixing 
wet gels, and (c) impregnation of par- 
tially dried silica gel, were examined by 
nitrogen adsorption, small angle X-ray 
scattering, and X-ray diffraction. Spe- 
cific surfaces were smaller for (a) and 
larger for (b) than those expected for 
mixtures of the dried silica and alumina 
gels. Maxima in curves for specific sur- 
face vs. alumina content for B and C at 
about 5 percent by weight correlated 
with minima in average particle size. 
No alumina was detected by X-ray dif- 
fraction for gels containing as much as 
26 percent by weight of alumina. Par- 
ticle size distributions for the gels were 
determined by small-angle X-ray scat- 
tering technique. These showed maxima 


in particle size at from 30 to 65 A. The 
results indicate that silica-alumina cata- 
lysts prepared by the three methods 
are not simple mixtures of silica particles 
and alumina particles such as would be 
expected from mixing fine powders of 
the two materials. There is no diffraction 
evidence of chemical compound forma- 
tion, so it seems reasonable to assume 


One of numerous gas processing 
plants designed and constructed by 
Petroleum Engineering, Inc. during 
its 16 years of service to the industry. 
Petroleum Engineering, Inc. Offices: 
Tulsa and Houston. 
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Research has mothered many industries and not. the 
least is petroleum refining. The cumulative research 
of the industry, Alcorn’s specialized research and en- 
gineering applications have combined for 21 years to 
meet the constantly changing requirements for heat- 
ing hydrocarbons. Alcorn installations have resulted 
in many notable instances of greater production at 


lower costs. 


Alcorn has developed a standardized line of heaters 
(“J Type) with capacities ranging from 8,000,000 to 
40,000,000 B.T.U.’s. The “J” type heater is a standard- 
ized design and priced accordingly. Its cost is far less 
than a plant engineered heater and results are de- 
cidedly better. Adapted for topping units, re-run units, 
natural gasoline, absorption and recycling units. 


For new installations, consultation with Alcorn may 


point the way to peak production with economy. 


ALCORN 


Combustion Company 


SCHAFF BUILDING, PHILADELPHIA 
Los Angeles - Houston - San Francisco 


























that the observed phenomena are cause 
by physical effects. The data are pp 
sented in two tables and eight figures, 


Promoted Chromia-Alumina Catalys 
for Converting n-Heptane to Toluyey 
R. C. ARCHIBALD AND B. S. GREENsFELpp 
Ind. & Eng. Chem. 37 (1945) pp. 356-61 


The development of .a promoted 
chromium oxide-alumina catalyst that ; 
particularly active for the cyclization 9 
normal paraffins to aromatics is de 
scribed. The activity of this catalyst de 
pénds in part on the choice of the prope 
form of alumina as the support and j 
part on the addition of two elements 
that are effective promoters for the de 
hydrogenation and the cyclization reac 
tions. At high efficiencies of conversio 
of pure n-heptane, maximum concentra 
tions of toluene in the liquid product 
exceeding 80 percent can be attained 
with the catalyst. The average is abou 
75 percent over a period of 10 hours 
Poisoning of the reaction by hydrocar 
bons that cannot be converted direct! 
to aromatics was studied, including suc 
hydrocarbons as n-pentane, isopentane 
2-pentene, cyclopentane, cyclopentene 
and *‘ methylcyclopentane. These had ; 
comparatively small effect on the con 
version for the first few hours, but the 
poisoning increased considerably as the 
runs progressed beyond the point of 
maximum conversion, so that after 25 
hours the average conversion of n-hep 
tane containing 10 percent of any one of 
these compounds tested only half as 
great as for pure n-heptane. Aromatics 
in the feed were found to act simply as 
inert diluents. 















Production of Isoparaffins. V. I. Kom 
AREWSKY AND L, Warson. Ind. & Eng 
Chem. 37 (1945) pp. 323-26. 


Any hydrocarbon decomposing unde 
the action of aluminum chloride an¢ 
forming unsaturated fragments wil 
form a saturated product by the proc 
esses of alkylation, intermolecular dehy 
drogenation-hydrogenation, and conjunct 
polymerization. The course of the reac 
tion in the case of paraffins, cycloparal 
fins, and aromatics, is briefly traced. Th 
products obtained in aluminum chloridd 
cracking should contain a large percent 
age of low molecular weight isoparaffins 


| and as a consequence should possess ‘ 








high antiknock value and good tetra 
ethyllead susceptibility. In general, th 
gasoline obtained from the cracking 0 
straight-run distillate has an 80 octand 
rating and shows good lead susceptibil 
ity. It was found that the crackin 
reaction can be directed so that thd 
product with any desired end point will 
result. The charging stocks used in the 
work were Pennsylvania, California, anq 
Trinidad gas oils, and Trinidad and 
Michigan naphthas. Complete specthca 
tions of these materials are given. The 
apparatus used in the work is described 
The cracking of straight-run gas oils and 
naphthas in the presence of aluminum 
chloride results in the production © 
gaseous and liquid hydrocarbons com 
pletely free from olefins. This fact dis 
tinguishes these products from thos 
obtained in thermal or catalytic cracking 
The gaseous products contain larg 
amounts of isobutane (30 percent by v0 
ume of the charge), The liquid produc 
boils entirely in the aviation gasoline 
range, having an end point of 150° Cy 
and is composed mainly of paraffin hy 
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fou can be dure of Uniformity and Quality when 


Extra care in production control assures uniformity and 


* 
quality in all classes of Globe steel tubes, Unvarying 
e quality is safeguarded and production methods and 
Pow flat tose sina materials exactly controlled by one of the largest and 


complete chemical and physical laboratories of its kind, 
concentrating on tubing characteristics and problems, 


You can be sure of uniformity and quality when you 
specify Globe tubes — pressure, mechanical, or stainless. 


GLOBE STEEL TUBES CO., Milwaukee 4, Wis., U.S.A. 


yparaf 
1. The 


%& Pressure Tubes %& Mechanical Tubing 


%& Condenser & Heat — & Gloweld Welded Stainiess 
Exchanger Tubes Steel Tubes 


*%& Seamless Stainless *& Globeiron High Purity tron 
Steel Tubes Seamless Tubes 
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ELECTRICAL 
INSULATING 
MATERIALS 


EMPIRE 


Varnished Materials. 


MICANITE 
Mica 
with other materials, including 


in various combinations 


Fiberglas.* 


LAMICOID 


In various grades, including those 
used for instrument panels, Bake- 
lite-Fiberglas,* etc. 


LABEL ENGRAVING 
MATERIALS 


Black over white. 

White over black. 

Black over translucent. 

Black over translucent over red. 
SCARLET over white, etc. 


We have the production facilities 
to fabricate insulators from lam- 
inated phenolic sheets, rods and 
tubes and carry a large stock of 
these materials in Houston. 


GRAPHIC LAMICOID 


Flow charts, electrical wiring di- 
agrams, piping diagrams, etc., 
printed on the SECOND sheet of 
Laminated Phenolic, with a pro- 
tective first transparent sheet. 


* Fiberolas—Trade-name Owens-Corning Fiber- 
glas Corp. 
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drocarbons (83-95 percent). The data 
secured in the work are presented in 
some detail in six tables. 


Catalysis in Synthetic Liquid-Fuel 
Processes. H. H. Storcw. /nd. & Eng. 
Chem. 37 (1945) pp. 340-51. 


The catalytic phenomena of three syn- 
thetic liquid fuel processes are discussed. 
These are the synthesis of liquid hydro- 
carbons from a mixture of hydrogen and 
carbon monoxide, commonly called the 
Fischer-Tropsch process, the hydroge- 


nolysis of carbonaceous materials such 
as coal and coal tar, usually termed the 
Bergius-I. G. process, and the catalytic 
cracking or re-forming of fractions from 
petroleum or from middle oils obtained 
by way of the hydrogenation of coal and 
coal. tar. The catalytic reactions of the 
last two processes involve rupture of 
carbon from carbon, carbon from oxy- 
gen, carbon from nitrogen and carbon 
from sulfur. The data secured in the 
work are presented in considerable de 
tail in six tables and fifteen figures. A 
bibliography of 52 references is included. 











Products: Properties and Utilization 








The Extreme Pressure Lubricating 
Properties of Some Chlorinated Com- 
pounds as Assessed by the Four-Ball 
Machine. W. Davey. Jour. Inst. Petr. 31 
(1945) pp. 73-88. 

A study of the extreme pressure lubri- 
cant properties of some chlorinated com- 
pounds was made, using the Four-Ball 
machine. Certain chlorinated compounds 
were tested as neat compounds and 
blended in genuine Pennsylvania 150 
Neutral Oil. Anglamol 40, a proprietary 
chlorinated compound, was used as the 
standard reference material. The other 
materials were rated on their perform- 
ance relative to this standard. On this 
rating, benzo-trichlaride, benzyl chloride, 
hexachlorethane, and carbon tetrachlo- 
ride are superior to Anglamol 40, 
whereas’ tetrachlorethane, chloroform, 
p-chloronitrobenzene, ethylene  dichlo- 
ride, trichlorethylene, and p-dichlorben- 
zene were inferior in E. P. properties. 
The mechanism of the development of 


E. P. properties by chlorinated com- 
pounds is discussed. The results enable 
the E. P. properties of a chlorinated 


compound to be predicted from _ its 
formula. The apparatus and methods of 
test are described in some detail and 
the results are presented in detail in 
tabular and graphical form. It was con- 
cluded that the E. P. properties of 
chlorinated compounds are caused by 
the liberation of atomic chlorine under 
extreme conditions. The liberated atomic 
chlorine forms an additive product with 
the metal surfaces yielding low wear; 
the formation of ionic chlorine, e.g. from 
hydrogen chloride, gives corrosion and 
high wear. A chlorinated compound will 
good E. P. properties if its 
molecule (a) contains chlorine atoms 
that are labile under the conditions of 
usage, and (b) if it is completely satu- 
rated with chlorine, i.e. there being no 
hydrogen atoms in the aliphatic chain 
which can combine with chlorine to give 
hydrogen chloride. A compound having 
chlorine attached to an aromatic nucleus 
will exhibit only slight E. P. properties. 


possess 


Improvements in Lubricating Greases. 
M. W. Wesser. Jour. Inst. Petr. 31 (1945) 
pp. 89-102. 

The manufacture of soap-thickened 
lubricating greases started about 1860, 
and for perhaps sixty years develop- 
ments were slow and highly empirical. 
During the iast fifteen years develop- 
ment has been more rapid and the 
industry is now producing lubricants of 
uniform consistency, greater purity, 
wider temperature range and greater 
load carrying capacity. Subjects of con- 
sistency, purity, stability, syneresis, sta- 
bility to pressure, resistance to oxidation, 
stability to heat, temperature range, ex- 








treme pressure applications, additives, 
bal! and bearing greases are discussed. 
In conclusion the author considers de- 
velopment problems of the future. Im- 
provements in methods of testing are 
briefly considered and suggestions of- 
fered as to new analytical procedures. 


Analysis of the Light Constituents in 
Crude Petroleum by Low-Temperature 
Fractional Distillation. R. J. AsKEvorp 
AND M. S. Acruss. Ind. & Eng. Chem. 
Anal. Ed. 17 (1945) p. 241. 

It is frequently desirable to know the 
composition of the light gases occurring 
in the original crude oil charge to distil- 
lation or cracking units. The usual low- 
temperature fractional distillation 
columns are not entirely suitable because 
the light components in crude oil are 
present in small quantities, and difficulty 
is also had with water. A still is de- 
scribed in which a fairly large sample 
is distilled through a small packed col- 
umn, the packing of which is sodium 
hydroxide pellets. The overhead from 
this column passes through the conven- 
tional low-temperature fractionating col- 
umn. Typical analyses are given tor 
Michigan, Van Zandt, Cabin Creek, Eu- 
reka, Corning, Mid-Continent, Creole 
and Cumberland crudes. Some of these 
showed traces of methane, and all 
showed appreciable quartities of ethane. 

The Use of Petrol and Paraffin Oil as 
Solvents in the Analysis of Bituminous 
Surfacing Materials for Roads and Aero- 
dromes. C. M. GoucHu AND E. H. GREEN 
Jour. Soc. Chem. Ind. 64 (1945) pp. 11-13. 

A study was made of the possibility 
of using gasoline or kerosene as alternate 
solvents in the analysis of bituminous 
road materials under emergency condi- 
tions when the normal solvents were 
not obtainable, as in field laboratories. 
It was found that both gasoline and 
kerosene can be used with reasonably 
good results but neither is as reliable as 
toluene or xylene. The results tend to 
be slightly on the low side. Gasoline 1s 
preferred to kerosene as it gives more 
accurate results and _ the method 1S 
quicker. Gasoline is not a satisfactory 
solvent for the analysis of materials con- 
taining tar binder, but reasonably good 
results can be obtained with kerosene, 
although the method is not suitable for 
weathered wet sand-tar mixes. 

Use of Infrared Heat in Determining 
Aniline Points. H. T. Hopxins. Ind. © 
Eng. Chem., Anal. Ed. 17 (1945) p. 269. 

Heating by infrared radiation is pat 
ticularly advantageous in the widely 
used aniline point test. Heat is ordinarily 
supplied by the use of a liquid bath or 
a flame. The substitution of an intrare 
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Arsenical Muntz to Resist Corrosion 
FROM HIGH SULPHUR OILS AND GASES... 


One of the most serious corrosion problems in 
the oil refinery industry involves the following 
combination: (1) oil containing an excessive 
amount of moist hydrogen sulphide gas and 
other sulphur compounds and (2) circulating 
water either fresh or salt which is also exceed- 
ingly corrosive. To overcome this difficult com- 
bination Bridgeport has developed “Arsenical 
Muntz*’’, a double purpose alloy whose high 
zinc content is best suited to resist sulphur 
attack from the oil side and whose arsenic 
content acts as an inhibitor to dezincification 
from the water side. 

For the mvst common operating conditions, 
Bridgeport recommends its Arsenical Admiralty 
—a general purpose alloy—which also offers 
splendid resistance to attack from both sulphur- 
free oil and water. This alloy contains both tin 
and arsenic which are excellent corrosion in- 
hibitors and greatly increase tube life. 

For conditions involving ammonia and other 
alkaline neutralizing compounds, Bridgeport 
supplies 70-30 Cupro Nickel which is suitable 





Condanser and Hott Exchanger Tahir 


BRIDGEPORT BRASS 


for severe operating conditions involving higher 
temperature. This alloy is also particularly re- 
sistant to stress corrosion cracking resulting 
from the combination of ammonia or amines, 
oxygen, stress and time. 

For double corrosion problems too severe 
for a single metal or alloy, as for example in 
ammonia refrigeration systems, Bridgeport offers 
Duplex Tubing—steel to the ammonia side and 
copper or Arsenical Admiralty to the water or 
brine side. Duplex Tubing, made with many 
combinations such as Admiralty, 70-30 Cupro 
Nickel, Duronze IV, and cuzinal with stainless, 
low carbon steel, aluminum etc., is supplied for 
the many special conditions found in the chem- 
ical production side of the oil industry. 

Write for Bridgeport’s 112-page Condenser 
Tube Manual and contact our nearest office for 
technical service. *U. S. Pat. No. 2118688 


wn (or\_,BRIDGEPORT BRASS COMPANY 
“\S" 
co. BRIDGEPORT 2, CONN. « Established 1865 






ys /5- TRI-LOK 


OPEN STEEL 


For strength and simplicity, only two parts are used — bearing bars 
which carry the load and have curved slots punched ABOVE THE 
NEUTRAL AXIS, and cross bars, of the same cross sectional area as 
the slot itself, pressed into these slots to distribute the load. No rivets, 


meeked ah ic 


bolts or welds are required, thus eliminating the possibility of 


loose joints. Tri-Lok flooring comes in rectangular, diagonal 
and U shapes with Safety Steps — ask for Bulletin 1140 — 
Dravo Corporation, NATIONAL DEPARTMENT, 300 Penn 
Avenue, Pittsburgh (22), Pa. (Distributor for THE TRI-LOK 


COMPANY) 











Lightweight Aggregate Plant 
and Fullers’ Earth Deposit 


at Ellenton, Florida 
40 Miles from Tampa 
Government-owned; to be Sold by Reconstruction 


Finance Corporation (A Disposal Agency 
Designated by Surplus Property Board) 


This plant includes the ma- 
chinery, equipment, railroad 
facilities, and utilities used to 
produce lightweight aggregate 
for concrete. 

Comprises 22 structures— 
buildings, sheds, oil tanks, bins 
—of varied construction (steel, 
wood, brick and concrete). Re- 
pairs are required. Served by 
spur line (with sidings) of the 
Tampa Southern (A. C. L. Sys- 
tem) R. R. Frontage of approxi- 
mately 3900 ft. on the Manatee 


River (about 6 ft. channel on 
southerly edge of tract—dredg- 
ing necessary) with riparian 
rights; and approximately 5900 
ft. on U. S. Highway 41. In- 
spection by appointment. 


With the exception of about 
three acres covered by the 
plant and roadways, the entire 
tract of 333 acres contains 
approximately 300,000 cubic 
yards of Fullers’ earth. 


For complete information get in touch with 


ul Industrial Facilities Section 
; Washington 25, D. C. 


BUY WAR BONDS 


Reconstruction Finance Corporation 
Nan 


Western Union Building 


OR Jacksonville 2, Fila. 
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| infrared 
| author’s laboratory are infrared lamps 






heater for a liquid bath, or a flame, pe 
duces lag to practically zero. The ther. 
mometer starts to go up or down almog 
immediately after turning the heat on or 
off. Rate of heating can be conveniently 
regulated by changing the position of 
the infrared bulb. Protection of the ap- 
paratus from drafts is not necessary 
An operator can conduct two simul. 
taneous tests with ease, and there is ap 
increase in safety and cleanliness. The 
heating devices used in_ the 














consisting of 260-watt bulbs. 

Closed Absorption Tube for Micro. 
determination of Carbon and Hydrogen. 
A. Lancer. Ind. & Eng. Chem., Anal. Ed 
17 (1945) p. 266. 


The use of closed absorption tubes for 
the microdetermination of carbon and 
hydrogen has many advantages. The 
principal advantage is that the closed 
tubes are less affected by atmospheric 
conditions. The author describes the de- 
velopment of the original closed tube by 
Blumer and describes his own modifi- 
cations, which eliminate the air jacket 
and the cap and sleeve of the previous 
modification. Typical carbon and hydro- 
gen analyses are given that indicate that 
thé proposed absorption tube is capable 
of giving good results. 

















Combined Manometer-Barometer for 
Distillation. G. Ross Robertson. Ind. & 








Eng. Chem., Anal. Ed. 17 (1945) pp 
238-9. 

The standard U-shaped manometer 
suffers from a serious disadvantage in 





that contaminating vapors readily reach 
the space that should be a Torricellian 
vacuum in the closed arm. A manometer 
described by the author which is the 
mechanical equivalent of the short U- 














Chemicals Wanted 

The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, Illi- 
nois, has received urgent requests 
for the chemicals listed below. If 
anyone has one or more, even i 
only in one gram quantities, please 
inform the Registry. 






Coronene 

1-Methyl, ethyl, propyl or buty! 
cyclopentene-1 

3-Amino-2-nitro benzoic acid 

Acetoacetaldehyde 

1,4-Butanediol 

1,2-Butanediol 

1,2,3,5-Tetrahydroxy benzene 

2- or 4-sec Butyl benzoic acid 

Bornyl chloride and bromide 

Any benzacridine 

Cerotinic acid 

Cyclobutanone 

sym Dichlorurea 

0,0’-Diphenylamine dicarboxylic 
acid 

o-Dibrom benzene 

Divinyl ketone 

Divinyl sulfide 

1-Hexene 

2-Hexene 

Methyl carbamate 

2-Methyl-l-pentene 

2-Methyl-2-pentene 

3-Methyl-2-pentene 

Pyrrolidine 

Thionaphthene 

Tetraethyl ammonium chloride 
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the big advantages you gain from this complete 
service. 




















the nation S industrial centers. 






Armstrong offers also materials of tested 
efficiency, skilled mechanics for installation, and 
close supervision of every phase of the work. The 
Armstrong organization takes full responsibility 
for the entire job. For detailed information, 
write to Armstrong Cork Company, 
Building Materials Division, 7506 Con- 
cord Street, Lancaster, Pennsylvania. 





ARMSTRONG’S INDUSTRIAL INSULATION 


Complete Contract Service 


" : | For All Temperatures : 
& To 2600 


Fahrenheit 


: - 
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e Cadmium Plated Inside and Out 
e High-Grade Woven Monel Wire 





Screen 

e Readily Removed Steel Blow- 
Off Bushing 

e Screen and Bushing Come Out 


Together—Go Back Together, 
Automatically Aligning 


For Steam Lines or Water, Oil 
and Other Fluids 


Reasonably Priced 


6 Sizes from 2" to 2" for Pres« 
sures up to 600 lbs 


Many Thousands in Service 


Sold by Over 100 Mill Supply 


Houses 


See Your Supply House or 
Send for Bulletin S-200 





eo YARNALL-WARING COMPANY 
Fine-Screen Strainers 128 Mermaid Avenve PHILADELPHIA 18, PA. 
See e 1023 of the 


1 Refinery Catalog 


WAY STRAINERS 








gage, largely escapes contamination 
through the interposition of an open 
mercury well. This modification has 
given satisfaction for several years jn 
the author’s laboratory in the hands of 
both skilled and unskilled workers. The 
device also serves as a useful mercurial 
barometer when the mercury is not 
standing above zero level in the manom.- 
eter. The device is described in some de- 
tail and is clearly shown in a diagram. 


Determination of Water in Hydrocar. 
bon Gases. H. Levin, K. Unrtic, anp F 
M. Roserts. Ind. & Eng. Chem., Anal. Ed. 








17 (1945) pp. 212-15. 


The authors describe a method for 
determining water in normally gaseous 
hydrocarbons. It is based on the ob- 
servation that when a gas containing 
moisture is contacted with cold dehy- 
drated acetone, the water is retained by 
the acetone, in which it can be de- 
termined by reaction with acetyl chlo- 
ride, titrating the liberated acid. Olefins 
and diolefins do not interfere and pro- 
vision is made for correcting for the ef- 
fect of acidic or basic constituents of the 
sample. The apparatus ‘used is described 
in detail, as well as the manipulative 





procedure. Typical determinations of 
water in butane, propane, butadiene, and 
typical plant gases indicate excellent 
agreement between water known to be 
present and found by the method. A 
bibliography of 14 references is included. 





Book Reviews 





Standard Methods for Testing Petroleum 
and Its Products 
(Sixth Edition, 1945). Published by 
The Institute of Petroleum, 26 Port- 
land Place, London, W. 1, England. 
539 pages, 155 diagrams. 15s. Od. (Ob- 
tainable also from The American So- 
ciety for Testing Materials, 260, So. 
Broad Street, Philadelphia, Pennsyl- 
vania, at $3.50.) 
Widening of the scope of “Standard 
Methods,” begun in the previous edition, 
to cover materials not consisting entirely 


| of petroleum products, has been carried 
| a step further this year. Five methods 


for testing asphaltic bitumeng and as- 
phalts—already in use in the road ma- 
terial and electrical industries — have 
been included, and others are under con- 
sideration. 

Other new methods deal with the de- 
termination of hydrogen sulphide in 
gases and distillates, mercaptan sulphur 





| in light distillates, and total sulphur in 





gaseous and distillate products. This lat- 
ter method is an improved lamp method, 
and three procedures for working up the 
absorber solution—volumetric, gravimet- 
ric and turbimetric—are described. By 
means of the latter procedure, a deter- 
mination of a sulphur content as low as 
0.0001 percent by weight may be com- 


pleted within six hours. 


Extensive additions have been made to 


| the method for determining the soluble 


bitumen content of asphaltic bitumen 
and asphalts, separate procedures being 
described for bitumen contents of 95- 
100 percent, 50-95 percent and below 
50 percent respectively. Additions have 
also been made to the specific-gravity 
methods, which now embrace gases, and 
the range of I.P. hydrometers has been 
extended to 0.600-0.650. A mercury 
manometer may now be used in place 
of a Bourdon-type gauge in the vapor 
pressure determination. ’ 

The procedures of the following meth- 
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FINGER PRINT OF A HYDROCARBON 


The infra-red spectrogram is to a trained 
Scientist as a finger print is to the F.B.L 


—the index of identification. 


The UOP infra-red spectrometer “finger 
prints” hydrocarbons—a valuable aid to 
our technologists in analyzing hydro- 


carbon mixtures. 


CATALYTIC CRACKING ; THERMAL CRACKING RETREATING 
CATALYTIC REFORMING THERMAL REFORMING POLYTREATING 
HYDROGENATION HYDROFORMING U. O. P. CATALYSTS 
ALKYLATION DEHYDROGENATION UNISOL TREATING 
ISOMERIZATION POLYMERIZATION U. O. P. INHIBITORS 


Chicago 4, Ill., U. S. A. 





The Refiners /nstitute of Petroleum Technology 


Copyright 1945, Universal Oil Products Co. 
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Wire Cloth 
Filter Cloth 
All Meshes 
All Metols 






wun mn Multi-Metal 


WIRE CLOTH COMPANY, INC. 
RET CT-laat)-) 02 ee, ele Oe), ee 







Wire Cloth 


or by the roll and the cut piece 








A NOTE of PROGRESS 
... Based on Specialization 


Tue Name Lonergan first — 
on safety devices nearly 75 years 
ago. Through the years—steady 
growth—then the war! 

To make the thousands of tons 
of Lonergan Safety Valves, Relief 
Valves, and Pressure Gauges needed 
for war purposes, expanded facili- 
ties were necessary. (Note our new 
front door.) 

But Lonergan growth is more 
than a war phenomenon. It is based 
on specialized engineering . . . im- 
proved designs . . . challenging new 
ideas . . . with all of these things 
linked to long-time traditions of 
customer-service. 

We'd like to serve you—and will 
welcome the opportunity to sub- 
mit our recommendations on your 
next inquiry. 


ivasadisseaa add dndsanannen 
J. §. LONERGAN 


COMPANY 
































Safety Valves « Relief Valves 
Pressure Gavges « Specialties 


SINCE 1872 — Mokers of Pressure-Sofety Appliances for the Power, Mechanical, and Process Industries 
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ods have been modified: Aniline point 
asphaltenes, calorific value, iodine valye 
knock-rating of aviation fuels and moto; 
fuels, smoke-point, and sulphur (bomb 
method). " 


Practically the whole of the apparatys 
has been reviewed during the past year 
and modifications have been made to 
that used in the following methods: Apj- 
line point, breaking point, calorific valye 
carbon residue (Ramsbottom), color 
(Lovibond), dielectric strength, diluen 
content (for both diesel fuel and motor 
fuel diluent), distillation of crude petro- 
leum, halogen content, oxidation test for 
lubricating oils, sampling, sediment by 
extraction, sludging value, sulphur 
(quartz tube method), T.E.L. (Hq 
method), and viscosity (absolute). 

The Appendix now contains a note on 
the principles governing oil measurement 
procedure, which has been drawn up in 
collaboraticn with the American Society 
for Testing Materials to establish a code 
acceptable in both the British Empire 
and the United States. Tables for the 
conversion of metric weights to long and 
short tons are also included. 


The Chemistry of Acetylene 


By Julius A. Nieuwland, C. S. C., and 
Richard R. Vogt (American Chemical 
Society Monograph Series). Reinhold 
Publishing Corporation, 330 West 42nd 
Street, New York. 220 pages. Price $4.00. 


This work presents a brief but fairly 
complete account of the preparation, 
properties and reactions of acetylene 
along with an extensive classified bibli- 
ography. Arrangement is based on a 
classification of the methods of prepara- 
tion and type reactions of acetylene 
rather than on considerations of histori- 





cal or industrial status. A section points 
out the principal stepwise syntheses from 
acetylene through substituted acetylenes. 
Numerous reactions of other acetylenic 
compounds are cited. 


Atlantic Recognizes Safety 
Record at Philadelphia 


The mechanical department at the 
Philadelphia refinery of The Atlantic Re- 
fining Company has established a new 
safety record for that plant by working 
a total of 1,877,724 man hours without 
a lost-time accident. 


This achievement represents the work 
of 1276 men over a period of 8% months. 
A plaque emblematic of the safety cham- 
pionship was presented the department, 
and each workman will receive a pin sig 
nifying his individual share in helping 
win the title. 

The inspection department was award- 
ed the championship last year with 4 
total of 1,441,916 man hours worked 
without a lost-time accident, but thoug! 
its record is still unmarred its man hours 
were exceeded by the larger mechanical 
group. 

A 60 percent reduction in lost-time ac 
cidents during 1945 has been set as the 
goal for the refinery. 


Buys West Texas Plant 


Lynn Oil Company, New Orleans, has 
purchased Gar-Tex Refinery, Inc.’s 100- 
barrel skimming plant at Post, Texas. 
The new owner proposes to enlarge thé 
plant, as its property is isolated from 








pipe lines. 
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... OIL-QUENCHED NUTS 


There’s no need to worry about nut failure when you 
use Bethlehem oil-quenched nuts on your studs and 
bolts. For thousands of installations in oil-refinery, 
power, chemical and industrial-plant equipment prove 
these medium-carbon-steel nuts satisfactory for high- 
temperature, high-pressure applications. 

Here’s why: Bethlehem oil-quenched nuts are hot- 
forged—that is, the hole is formed at forging tem- 
perature by working the hot steel away from the 
center toward the walls of the die. This produces a 
More sinewy, fibrous grain structure. Threads are 
full-size, well-compacted, free from cracks and strains, 
Corners are sharp, easy for the wrench to grip. Oxi- 


Belhlehen maker every Type of, Fallenng » * 
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dized sides improve corrosion resistance. Bethlehem 
oil-quenched nuts are made in bolt sizes from % in. 
to 3% in., and meet ASTM specifications for a 
Class 2H nut. 

Our fastenings plant at Lebanon, Pa., also makes 
the famous Bethlehem treated nut (Class 2); as well 
as heat-treated alloy studs and bolts for use under 
high-temperatures and other difficult bolting condi- 
tions; plus hundreds of types of standard fastenings. 
Tell us about your fastening needs. Send your inquiry 
today to Bethlehem Steel Company, Bethlehem, Pa. 


BETHLEHEy 


STEEL 8 
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How to Clean 
Your Gas Coolers! 


REGULAR cleaning of gas coolers 

- is a maintenance measure that mer- 
its your careful consideration. If 
neglected, lime-scale and silt build 
up quickly ... water capacity is soon 
reduced. 


OAKITE 
COMPOUND No. 32 


is a _ specially-designed inhibited 
acidic type material that successfully 
restores full operating efficiency to 
gas coolers. 


For example, at one fuel oil plant a 
recommended solution of Oakite 
Compound No. 32 was introduced 
into the water side of a cooler. The 
solution was allowed to “soak” over- 
night; it was then drained and 
equipment thoroughly rinsed. The 
result? An increase of approximately 
36% over the capacity before re- 
moving lime-scale and silt! 


Your nearest Oakite Technical Serv- 
ice Representative can give you 
complete details concerning this im- 
portant cleaning job. Or write us 
direct for full information. 


OAKITE PRODUCTS, INC. 
508 Thames Street, New York 6, N.Y. 
Technical Service Representatives Located in All 
Principal Cities of the United States ond Conoda 
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Timken Elects Bergstrom 
Engineering Vice President 


The Timken Roller Bearing Com- 
pany, Canton, Ohio, has elected Albert 
E. Bergstrom vice president in charge 
of all engineering activities of the com- 
pany. Bergstrom, born in Sweden, grad- 
uated from Royal Technical. Institute, 
Stockholm, in mechanical engineering. 
He came to this country in 1924 as de- 
signing engineer for Stearns Conveyor 
Company, Cleveland. He joined Timken 
in 1929 as development engineer, was 
given various engineering and develop- 
ment assignments, later became chief 
works engineer, and, in 1938, executive 
engineer. 


Harry D. Wagner Added to 
Foxboro’s Cleveland Staff 
The Foxboro Company has announced 


addition of Harry D. Wagner to its 
staff of engineers serving the Cleveland 


area, with headquarters at the com- 
pany’s district offices at 1501 Euclid 
Avenue. 


Wagner is well acquainted in the dis- 
trict, having spent much of his business 
career there. He has had extensive prac- 
tical training in industrial instrumenta- 
tion, having supervised installation and 
operation of instruments in numerous 
plants, especially in the glass and rubber 
industries. His experience also has in- 
cluded development of instrument de- 
partments and training of personnel in 
instrument use and maintenance. 


Vincent and Gage Given 
New Duties With Mathieson 


G. P. Vincent, manager of the sales 
development and technical service de- 
partment of The Mathieson Alkali 
Works, has been appointed to the newly 
created position of technical director. In 
addition to his former duties, he will 
direct research and technical develop- 
ment and advise on technical matters 
concerning plant operation. In these 
latter capacities, he succeeds R. E. Gage, 
who was director of research and de- 
velopment for 14 years and has now 
been appointed technical advisor of the 
company. 

Among the developments for which 
Dr. Vincent is known are his invention 
of the commercial process of manufac- 
turing sodium chlorite and his contribu- 
tions to the development of means for 





G. P. Vincent R. E. Gage 





















































the safe production and control of chlo- ° 
rine dioxide. He is also responsible for 
many of the practical applications of 
these and other company products in 
the textile, pulp and paper, food, water 
supply, and other fields. 

Dr. Vincent graduated from Hiram 
College and Cornell University, where 
he majored in physical chemistry, in- 
organic chemistry and industrial engi- 
neering, and received his degrees of 
M.S. and Ph.D. He began his business 
career in 1927, when he entered the re- 
search laboratory of Eastman Kodak 
Company. In 1930 he became research 
chemist for The Mathieson Alkali 
Works, and later held successive posts 
as manager of the research laboratory, 
assistant to the research director, and 
manager of the sales development de- 
partment. 

Dr. Vincent is a member of the Ameri- 
can Chemical Society, Technical Asso- 
ciation of the Pulp and Paper Industry, 
American Ceramic Society, Cornell 
Society of Engineers, Chemists’ Club, 
and other organizations. 

Gage, as technical advisor, will co- 
operate with the technical director in 
various lines of research and develop- 
ment. He is a graduate of Massachusetts 
Institute of Technology, where he ma- 
jored in chemistry and chemical engi- 
neering. He joined the Mathieson or- 
ganization as chief chemist, in 1916, and 
later became chief chemical engineer 
and, in 1931, director of research and 
development. During this period he was 
directly concerned with the develop- 
ment of processes for the manufacture 
of synthetic ammonia, high-test hypo- 
chlorites, sodium chlorite, synthetic rub- 
ber, resins, sodium methylate and other 
products. 

Gage is a member of numerous chemi- 
cal organizations, including the Chemists’ 
Club, the American Chemical Society, 
the American Institute of Chemical En- , 
gineers, and the Society of Chemical ' 
Industry. 










t 

General Detroit Again a 
Making Prewar Extinguisher 

General Detroit Corporation has an- te 
nounced resumption of production of its k 
prewar copper-finish soda-acid and foam- 
type extinguishers, production of which 
were suspended early in the war because v 
of material shortages. The items will be A 
available early in July. fi 
Asbestos Manufacturers a 
Form Textile Institute 

Asbestos Textile Institute has been gl 
organized with offices at 12 South 12th P 






Street, Philadelphia 7, and with the fol- 
lowing companies as charter members: 
Asbestos Textile Company, J. Franklin 
Burke & Company, Carolina Asbestos 
Company, Garlock Packing Company, 
Johns-Manville Corporation, Keasbey 

Mattison Company, Philadelphia Asbes 
tos Company, Raybestos-Manhattam, 
Inc., Southern Asbestos Company, an 
Union Asbestos & Rubber Company. 
Purpose of the organization is to esta 
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expansion...cuts evaporation losses 











It's more than paint. . . 
It's LIQUID ALUMINUM! 


Tt BIG REASONS dictate the use of aluminum coatings on 

outdoor tanks. As a liquid, they go on easily . . . forma 
tough, lasting coat of metallic aluminum which reflects heat 
and solar waves so destructive to ordinary paint. 











In addition, this exterior coating keeps down interior tank 
temperatures, thus decreasing expansion and evaporation 
losses. Another big saving! 


For long-term satisfaction, insist on aluminum coatings made 
with Reynolds Powders and Pastes. Only purest Reynolds 
Aluminum foil stock is used . . . rolled . . flaked . . . polished 
for maximum brilliance and reflectivity#Complete quality 
control . . . backed by a quarter-century’s ¢xperience. 






Rollers of 


Bee 








Write for information. Reynolds techni€al service men will & 
gladly work with you. Reynolds Metals Company, Aluminum eee ses ahate Fons eur aate 
Powder and Paste Div., 19 E. 47th St., New York 17, N. Y. Keep Your Dollars Figh 
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The upstream or downstream The use of an R-S Butterfly 
pressure in a line can be con- Valveasa main control valve pro- 
trolled automatically by an R-S_ vides unexcelled flow character- 
Butterfly Valve, equipped with an _ istics, simplifies performance, pre- 
air diaphragm, oil or hydraulic vents water hammer and reduces 
positioner cylinder attached to maintenance. Operates for pres- 
the valve. If the line pressure de- sures between absolute and 900 
creases, the valve vane slowly pounds gauge. 

closes until the predetermined Write for Catalog No. 14-B. 
line pressure has been reached, at 
which time the vane automatically 
reopens. 








125-pound American Standard 
R-S Valve equipped with de- 
clutching unit (patent applied 
for) which permits operation 
of the valve with the hand 
wheel. Only four to six revolu- 
tions of the hand wheel are re- 
quired for complete opening 
or closure. The dotted lines 
indicate the piping necessary 
to maintain a constant upstream pressure. 











VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street . Philadelphia 44, Pa. 





BUTTERFLY VALVES 











lish standards of quality, research, 
distribution of technical information, 

Officers elected to head the new in 
tute include C. H. Carlough, Caro 
Asbestos Company, president; Geg 
Marshall, Jr., Raybestos-Manhattan, | 
vice president; William C. Scott, K 
bey & Mattison Company, treasurer, q 
Harris D. McKinney, secretary 
manager. 


Dean D. Ault Representing 
Westcott & Greis at Houston 


Dean D. Ault has joined Westcott 
Greis division of American Meter Com 
pany as field engineer, : 
with headquarters at i“ 
Houston. 

Ault is a graduate 
of the University of 
Arkansas, class of 
1924, and of Chicago 
Central Station Insti- 
tute, holding the de- 
gree of bachelor of 
electrical engineering. 
He served in the Navy 
in the First World 
War. His experience 
includes work on re- 
cording instruments D. D. Ault 
and automatic-control 
applications in the gas and petroleum 
industries, and remote automatic control 
and loading of natural-gas regulators, in 
the territory where he now will be le 
cated. 
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Fuels and Lubricants 
Abstracts Service Offered 


Petroleum Research Abstracts on 
Fuels and Lubricants, 30 West Wash- 
ington Street, Chicago 2, recently has 
inaugurated a _ service, issued semi- 
monthly, to provide abstracts of the lit- 
erature pertaining to fuels, oils and greases. 








New Mushroom Technique for 


Corrie 

Enlarging Storage Tanks con 
A new method by which storage tanks ph 

: . nac 

may be enlarged to as much as twice Nicke 


initial size without dismantling the origi- Tub 

nal structure has been developed by Sheet 

Stacey Bros. Gas Construction Com- shel 

pany, Cincinnati. . 
The old tank is literally boosted to 

new capacity height, as new rings are 

added at the base by a patented process 

which makes use of virtually all of the 

original structure in assembled form. 

Such re-use, along with the utilization 








of the original foundation and the mini- 
mum dislocation of connections, con- 
tributes much to the economy of the 


| process as well as to the speed with 


which a job may be completed. The 
method will be particularly useful where 
facilities are crowded and there is room 
only for expansion upward. as 

As much as 100 percent additional 
capacity may be added by cutting the 
existing tank shell at the base, adding 
new radial plates, and building a new 
shell around the old structure to give 
the desired height. Water is then run 
into the tank up to the new shell level, 
so that compressed air may be intro 
duced to float the old cover shell up 
the new level. Various controls hold the 
tank steady and level to 1/16-inch, while 
4-inch filler plates are inserted betwee? / 
the shells, and the two units are tack 
welded in place. 

When air pressure is released, and the 
water drained from the tank, the tw? 
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ts on 
Wash- 
ly has 
semi- 
the lit- 
rreases, 
or 
Carrier type “9-J”’ 
tondenser, 
» tanks § *9vipped with 
twice Anaconda Cupro 
, origi- Nickel Condenser 
ed by Tubes and Tube 
Com- Sheets, and outside 
shell of Brass. 
ted to 
gs are 
rocess 
of the 
form. 
ization : 
; mini- MEETING A “force test” of 400 Ib. per sq. in. air In addition to service in LST’s, the Carrier type 
i € the pressure while immersed in water is a preliminary “9.J” Condenser, with modified head plate, is also 
an requirement for this type “9-J” refrigerating con- used in DE vessels. 
_ The denser. Pressure is then lowered to 250 Ib. per sq. For heat transfer service in the marine, power, 
where in. and the unit closely inspected for leaks. petroleum, process and other fields, The American 
room Ability to meet this rigid test is assured in two Brass Company manufactures a wide variety of 
‘tional ways ... sound construction by the manufacturer, Anaconda Copper and Copper Alloys in sheets, 
g_the Carrier Corporation of Syracuse, N. Y., and the use tubes and other forms. Equipment fabricators are 
dding of tough, corrosion-resistant Anaconda Alloys. invited to utilize the broad experience and meta!- 
ine Tubes and tube sheets are made of Cupro Nickel. lurgical knowledge of our Technical Departmert 
n ree and the outside shell is Brass. in determining the most suitable alloys. 
level, 45127 
psig: ‘teep Faith With Your Fighters and Yourself! Buy War Bonds 
up 
ld the 
while 
tween pA 
nd the ‘ 
two THE AMERICAN BRASS COMPANY —General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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6 Weeks’ Tie-Up 


averted by this 


1 Day Repair 


with SMOOTH-ON jf 


When this pump 
casing developed a 
long, diagonal crack, 
a 6 weeks’ tie-up was 
threatened. But the 
engineers drilled and 
tapped both ends of the crack and 
inserted plugs to check spreading. 
Then they tamped the crack full 
of Smooth-On No. 1 Iron Repair 
Cement and drew the edges tightly 
together with staples fitted into 
holes drilled in the casting and 
anchored in with more Smooth-On. 
The whole job took less than a 
day, and the result was a pressure- 
tight repair. 

This is the sort of speedy, eco- 
nomical, effective repair that 
Smooth-On No. 1 has been used 
for in refineries and other plants 
for 50 years .. . saving equipment 
replacements, time and money. 
Costs little, easy to use—no heat 
required—makes lasting repairs. 
Order Smooth-On No. 1 from your 
supply house. Sizes from 7-oz. up. 
If they haven’t it, contact us. 


Over 1,000.°90 in circulation. Describes indus- 
trial and home repairs of end- 
less types. 40 pages. 170 dia- 
grams. Pocket size Handy 
index. Every engineer and 
maintenance man should have 
it, Send coupon for your copy. 





FAMOUS REPAIR 
HANDBOOK 

















— — —Mail This Today— — — 


Smooth-On Mfg. Co., Dept 11, 
170 Communipaw Ave., 
Jersey City 4, N.. 









lease send me my copy of the 
Smooth-On Repair Handbook. 
Name 
Address... 


Do it with 


SMOOTH: 






shell sections and fillers are completely 
seal welded on the-outside. Inside, the 
old shell is trimmed and welded at in- 
tervals around its circumference, and the 
enlarged tank is ready for service. 
Originally developed to obtain better 
buoyancy control of petroleum storage 
tanks-in areas subject to flood, the new 
method can be used to build up tanks 
having either umbrella type roofs, or 
roofs supported by center columns. 
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New Thermoplastic 
Announced by Monsanto 


Monsanto Chemical Company has be 
gun volume production of Styramic HT 
a new thermoplastic with remarkable 
electrical insulating properties, after six 
years of research undertaken at the re 
quest of the armed services. 

Predicting that the new thermoplastig 
will contribute to development ot eleg 
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425,000 gallons 








Top pictures show a 300,000-gallon tank (left) which has been enlarged to 4. B The 

and back in service in 10 days. Construction pictures below show the new rings in place (left), 
and the raised tank welded to the new section and ready for painting. The sketches below tanks ¢ 
show details of the operation. or emy 
suficier 
the tan 
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i The pressure charts reproduced at 





evaporation losses 


Pressure charts show that the Wiggins Balloon Roof is an effective means of 
stopping evaporation losses in storage tanks containing gasoline. 








ihe left show how effective a Wiggins 
Balloon Roof is, in stopping evapora- 
tion from a storage tank containing 
msoline. These charts record the 
pressures inside of a 90-ft. diam. by 
f-ft. gasoline storage tank equipped 
vith a Wiggins Balloon Roof at Rio 
de Janeiro, Brazil, during the three- 
week period from July 6th to July 
Mth, 1944, inclusive. 

The tank has a capacity of 55,250 
bbls. of 50 U, S. gals. The contents 
were held in standing storage except 
for five withdrawals ‘of 40, 100, 510, 
210 and 300 bbls. during the first 
week and two withdrawals of 1560 
and 1770 bbls. the last 24 hours. The 
amount of gasoline in the tank re- 
mained constant at 84.5 percent of its 
capacity for 14 days. The tempera- 





M@ Above: A diagrammatic cross-section of the Rio de Janeiro tank with a 
Wiggins Balloon Roof. The dark tone represents gasoline, occupying 84.5 


lure during the above mentioned pe- percent of the tank capacity. The lighter tone represents air vapor space. 
riod ranged from 58 to 84 degrees F. The Balloon Roof is shown fully expanded. (Wiggins Balloon Roofs over 60 


ft. diam. are now built with a center cone section.) 


EThe Wiggins Balloon Roof is recommended for flat-bottom 
tanks of all sizes handling crude oil or motor fuel which are filled 
or emptied not more than six times per year. The balloon has 
sufficient capacity to prevent breathing losses even at times when 


the tanks are nearly empty. 


| The photo at the right shows a typical Wiggins Balloon Roof 
installation. This tank holds 30,000 bbls. and the Wiggins Balloon 


Roof is 90 ft. in diam. 


San Francisco 11....... 1251-22 Battery Street Bidg. 
Birmingham 1..............4 0. 1548 N. Fiftieth St. 
NS ici oa cad Sune 2463 McCormick Bidg. 
a Saher 1434 Wm. Fox Bidg. 
SR RS SHE 5626 Clinton. Drive 


Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PA. 








CHICAGO BRIDGE &« IRON COMPANY 


eR ee eer 1626 Hunt Bidg. 
eo eee eee eee 2234 Guildhall Bidg. 
New York 6............. 3302-165 Broadway Bidg. 
Philadelphia 3.......... 1608-1700 Walnut St. Bidg. 
Washington 4......... Png Bae Te! ti: 703 Atlantic Bidg. 


In Canada: HORTON STEEL WORKS, LIMITED, Fort Erie, Ont. 
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LEAK AiR STEAM WATER 
Number of Totel cost Pounds wasted Total cost | Gallons wasted Totel cost 
Diameter cobs feet per of waste per per month of waste per per month of waste per 
Inches month ot 75 month I 1« per ot 160 Ib. month 65¢ at 60 tb. month 16< per 
lb. pressure 1000 cubs feet pressure per 1000 Ib. pressure 1000 gallons 
; 1/2” | 13,468,000 | $1,481.44 | 1,219,280 | $792.53 | 1,524,100 | $243.86 
| 3/8” | 7,558,500; 831.44 | 684,290 | 444.79 | 855,360 | 136.86 
1/4” 3,366,990; 370.37 | 304,820 198.13 | 381,020 60.96 
; 1/8” 824,570 90.70 74,650 8. 52 93,310 | 14.93 
1/16” 213,000 23.43 19,280 ‘12. 53 | * m0 | ___ 3.86 
1/32” 52,910 5.82 4,790 3.11 5,990 96 






























































What does it cost you 
ach mont 





tor ai s1Cait warer 
you wever use? 





Maybe you've never checked the actual cost of 


_ Walve leakage. If you haven't, you'll doubtless be 
startled at these figures. 
‘A single valve leak the size of a pinhead can waste 


enough air in a month to approximate the cost of a 
new valve. Steam leaks... water leaks... also take 


a oy eat toll if neglected...not to mention the 


wastage of such a critical item as fuel. 


Where Lunkenheimer Valves are given 
ordinary care, such losses are held to an. 
absolute minimum. These quality-built 
valves are designed to give extra long 
service with the lowest possible outlay of 
time, labor, and money, for maintenance. 
Enlarged copies of the above chart for 
posting in your plant are available on re-| 
quest. Also available are the services of 
your nearby Lunkenheimer Distributor, who 
is fully equipped to assist in solution of 
your operating or maintenance problems. 


The Lunkenheimer Co., Cincinnati 14, Ohio, U.S.A. 
(Branch Offices: aes York 13, Chicago 6, Boston 


10, nang gg “rea Export Department: 318-322 
Hudson St., York 13, WN. Y.) 


BRONZE, IRON, STEEL AND 
CORROSION RESISTANT ALLOY VALVES, 
125 TO 2500 LB. S.P 
BOILER MOUNTINGS, LUBRICATING DEVICES, 





AIRCRAFT FITTINGS 





tronic devices, an announcement said 
Styramic HT holds shape and strength 
at relatively high temperatures yet can 
be molded by the fastest and most eco- 
nomical means. It combines this heat 
resistance with high insulating efficiency 
in uses such as radar, television and fac- 
simile transmission. 

Electronic researchers have long had 
at their command a rigid plastic insy- 
lating material with conductivity char- 
acteristics approaching those of Sty- 
ramic HT. Yet this material starts to 
lose its shape at 168° F., whereas Sty- 
ramic HT has a heat distortion point 
of 236 degrees. Certain ceramics and 
glasses, ideal as insulators, cannot be 
precision-molded or machined. 

Styramic HT is being produced in a 
new plant, designed by Monsanto Chem- 
ical Company engineers for Defense 
Plant Corporation, which adjoins the 
company’s Plastics Division properties 
at Springfield, Massachusetts. It is being 
operated by the company. 

The new thermoplastic was developed 
at the Springfield research laboratories 
of the company as one of the results of 
the research program begun in 1939. 

As has been the case since produc- 
tion of Styramic HT was started in pi- 
lot-plant quantities, the entire output 
will go to the military until its needs 
cease to exist. 

Styramic HT isthe second new ther- 
moplastic announced by the company in 
the last year. Also limited to military 
applications is its companion product, 
Cerex, which likewise withstands boiling 
temperatures and can be molded by 
speedy and inexpensive methods. How- 
ever, Cerex is less suited to special elec- 
tronic uses. 

Styramic HT, with low yields from 
base materials and with its complexity 
of manufacture, cannot at present be 
projected as a product likely to achieve 
low cost in the immediate postwar era. 
Indications are it will go largely into 
specialty uses where performance rather 
than price is the dominant factor, it was 
said. 


Patterson-Kelley Company 
Gets Army-Navy E Award 

The Patterson-Kelley Company, East 
Stroudsburg, Pennsylvania, was awarded 
the Army-Navy E award at ceremonies 
May 22. 


Pump and Air-Compressor 


Handbook 


Edited for the non-technically edu- 
cated mechanic or operator of pumps or 
compressors, Audel’s Pumps, Hydraul- 
ics, Air Compressors, compiled _ by 
Frank D. Graham and published by 
Theo. Audel & Company, 49 West 23rd 
Street, New York 10, (price $4.00) dis- 
cusses design and operating problems 
through the question-and-answer meth- 
od, with many line drawings and parts 
illustrations to bring out the details 1 
volved. 

The book is divided into three parts, 
the first discussing pumps, their appli- 
cations, and auxiliaries; the second sec 
tion is more directly a discussion of hy- 
draulics; while the final or third part 
deals with air compressors and equip 
ment used with them. ‘ 

A compendious index, covering 24 
pages, aids the beginner in finding that 
particular portion of the handbook 
which is most directly applicable to his 
problems. 
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FOR FREE COPIES OF MANUFACTURERS’ LITERATURE OR MORE INFORMATION ON 
PRODUCTS DESCRIBED ON THESE PAGES, USE THE MAILING CARD INSERTED IN THIS ISSUE 


I1—Relief Valve 


Crosby Steam Gage & Valve Com- 
pany, 165 Broadway, New York 6, an- 





Crosby Style JJAD 


nounces addition of a new style, JJAD, 
to its line of nozzle relief valves. The 
new valves are designed for operating 
temperatures above 1000° F., and partic- 
ular attention is paid to design of seat 
contours and selection of materials. Full 
nozzle and solid disc construction is em- 
ployed, both parts being alloy steel. 
While the valve is closed, the nozzle 
and disc are the only parts under pres- 
sure. Seats on both nozzle and disc are 
flat, and flow of discharging media is 
parallel to the seats, minimizing possi- 
bility of cutting or erosion. Bodies and 
bonnets are of alloy steel with cooling 
pins cast on the bonnets for heat radia- 
tion and to protect the tungsten-steel 
from excessive temperatures. Hot fluids 
are prevented from reaching the spring 
by means of a cover plate at the top of 
the stainless-steel guide. 

Pressure limits vary from 1200 pounds 
at 1100° F. in 14-inch size, to 450 pounds 
at 1100° F. in 6-inch size. Pressure limits 
ior higher temperatures are proportion- 
ately reduced. 


2—Electrode 


General Electric Company, Schenect- 
ady, New York, announces a new heavily 
covered arc-welding electrode for weld- 
ing low-alloy, high-tensile steels. Spe- 
cially designed for use on carbon-molyb- 
denum steel in the high-pressure piping 
industry, this electrode also may be ap- 
plied to vessels (fittings) and structural 
weldments of innumerable kinds. 

Known as Type W-56, the new elec- 
trode operates satisfactorily on either 
alternating current, or direct current, re- 
Yerse polarity, and its range of current 
'S sufficiently broad to cover a wide 
range of plate thicknesses. A medium- 
ong arc is recommended for best results 
with this electrode. It can be used in the 
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flat, vertical, and overhead positions. 
Moreover, it produces a relatively flat 
deposit, particularly in the vertical po- 
sition. 

Features of the new electrode include 
a stable spray-type arc, deep penetra- 
tion, and excellent creep-resisting quali- 
ties. In addition, the covering used pro- 
duces an easily removed, light, friable 
slag, which sets up fast, thus facilitating 
proper manipulation of the electrode. 
Available in sizes %- 5/32- and 3/16- 
inch in diameter, the new electrode meets 
the requirements of AWS _ Classes 


E7010/E7011 “and complies with the 
Navy Bureau of Ships specifications 
46E2. 


3—Screw Pump 


Sier-Bath Gear Company, 9274 Hud- 
son Boulevard, North Bergen, New Jer- 
sey, has introduced a_ displacement 
pump of the screw type for handling 
thick liquids of either lubricating or 


non-lubricating type. 





Sier-Bath Screw Pump 


The internal gears require only an oc- 
casional packing-ring renewal which can 
be made while the pump is in service. 
Self-centering herringbone timing gears 
prevent side wear of screws resulting 





from contact while pumping. End-to- 
center flow of fluid in the horizontally- 
mounted units eliminates thrust bearings. 


4—Relief Valve 


Farris Engineering Company, 345 
Commercial Avenue, Palisades Park, 
New Jersey, has an- 
nounced availability of 
a relief valve developed 
first for use on ships. In 
this valve, Type 1000, 
the diaphragm seals 
from leakage around the 
stem, which makes it 
suitable for service 
where there is fluid con- 
stantly on the down- 
stream side. The valve 
will open to full reliev- 
ing capacity at 20 
percent over, pressure, 
because it opens as a 
result of pressure on the 
diaphragm rather than 
on the disc. It closes at 
the set pressure. These features are said 
to make this valve particularly applicable 
where the relief valve is to be used for 
controlling pressure at the relieving 
point. 

Bulletin on this and other relief and 
safety valves manufactured by this com- 
pany is available. 





Farris Type 1000 


5—Cooling Unit 


The Fluor Corporation, 2500 South 
Atlantic Boulevard, Los Angeles, has 
announced a fin-fan cooling unit in 
which cooling sections employ K-fin 
tubes which are cooled by forced draft 
fed by air from the cooler layer at 
ground level and supplied by fans 
with variable-pitch blades’ and with vari- 
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Fluor fin-fan cooling unit 




























































ROTO ruse cicaners” 


SAVE SECONDS HERE 


145 Sussex Avenue 


A delay of only a second or two 
at each tube, can mount up to 
hours lost in cleaning a tubular 
unit. Roto Tube Cleaners, with 
operating air valve on the motor, 
enable the operator to control the 
equipment by himself. By elimi- 
nating delays due to signalling 
a helper at some remote point, 
valuable seconds are saved on 
every one of the hundreds of 
tubes cleaned, often saving hours 
on the entire job. Investigate the 
advantages which Roto Tube 


Cleaners offer. Write. 


Newark 1, N. J. 














} 
For copies of manufacturer's literature | 
or additional information on products — 
described, use mailing card, at page 257. 
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able-speed drive. Vertical air flew 
against static head assures even air dis- 
tribution over cooling surfaces. Units 
are designed for ‘pressures to 500 
pounds per square inch and temperatures 
to 1500° F. Coils are located to’ provide 
sufficient static head for pump suction. 
Tubes can be removed and replaced 
quickly, and all mechanical equipment 
is readily accessible from the ground. 
The Griscom-Russell Company col- 
laborated in development of the unit. 
A bulletin describing construction and 
application of this unit is available 


6—Rotating Seal 


Cook Electric Company, 2700 South- 
port Avenue, Chicago 14, has developed 


| a new type rotating seal, called the 












“Spring-Life Gyro Seal.” No auxiliary 
springs are required in the application 
of “Gyro-Seals” because the inherent 
spring rate of the bellows is, in most 
cases, sufficient to maintain the required 
pressure on the sealing surfaces. The bel- 
lows can be made of all types of metals 





Cook Spring-Life “Gyro-Seal” 





to suit the conditions of each applica- 
tion. “Gyro-Seals” will operate on both 
external and internal pressure, and have 
been built to withstand 5000 pounds per 
square inch pressure in a range of trom 
slower than | to faster than 4000 revolv- 
tions per minute. Lapped finishes of the 
sealing members can be furnished to 
meet specifications wherein one light 
wave of flatness is required. 


7—Swivel Joint 


G-K Manufacturing Company, Box 
5187, Houston, has placed on the market 
a new line of high- and low-pressure 
steel swivel joints, featuring an extruda- 
ble plastic packing similar to that used 
in high-pressure valves. The use of plas 
tic packing provides a complete sealing 
action for the joints, it is claimed, 















G-K Plastic-Packed Swivel 
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automatically proportions two flows with high accuracy! 


If you have a ratio flow control problem where you wish to 
keep one flow at a fixed percentage of a second variable flow, 
the new Rotamatic Ratio Flow Controller will do the job 
automatically for you. Furthermore the ratio may be varied 
at will by a turn of the flow ratio button. The device for 
doing this remarkable job of proportional control is so 
simple and so positive that what was once a difficult 
control problem has become easy and also reasonable in 
price. 

In the flow chart shown above, the ratio index button 
has been set for proportioning at 1:2. Notice how accurately 
this proportion has been maintained, in spite of rapid flow 
fluctuations and variations over the full flow range of the 
rotameters. 

The Ratio Controller operates as follows: Two rotameters 
with electric transmission for remote reading are placed in 
the respective flow streams. The remote flow-responsive 
balance beams from these two rotameters are placed back 


to back and connected by a cross beam, as shown in the 
above sketch. From this cross beam is suspended an arm 
whose position may be changed at will by sliding it on the 
beam. This suspension arm is connected to a Rotamatic 
air-operated control mechanism which in turn transmits air 
pressure to an air-operated valve in the flow line of the 
stream which is to be maintained at a fixed percentage of 
the main flow. It can be seen that the position of the arm 
suspended on the cross beam determines the control point 
or in other words, the flow ratio of one stream to the other. 
Liquid flows from 1GPM up to 6,000 GPM may be pro- 
portioned, and gas flows in equivalent volumes. 

The full and interesting details in regard to the new 
Rotamatic Ratio Controller are told in our bulletin 50-A 
which we will send to you without any obligation. Owing to 
the paper shortage, please make your request upon your 
Company letterhead. Write to FISCHER & PORTER 
COMPANY, 1906 County Line Road, Hatboro, Pa. 


FISCHER & PORTER COMPANY 


June, 1945—_A Gulf Publishing Company Publication 













. S. Stoneware” raschig rings are available for 

prompt shipment in all standard sizes from 44” O.D. 
“U. S. Stoneware” rimgs are made in four materials, 

each designed to fit specific processing requirements: 


W bite Porcelain Rings: Characterized by zero-poros- 
ity, high chemical purity, great mechanical strength. 
Cannot contaminate any solution. Unaffected by any 
acids except hydrofluoric. 


Chemical Stoneware Rings: Non-porous, non-absorb- 
ent, contain no soluble organic filler. Thin-walled, 
triple strength construction. Dense, granite-like struc- 
ture will withstand high crushing stress. Inert to the 
action of all acids, solvents, gases (except hydro- 
fluoric) in any concentration. 
















Carbon Rings: For use with hot caustics, mixtures of 

hydrofluoric and sulphuric, or hydrofluoric and phos- 

ic acids. Rings are all carbon, with no soluble 

. Light in weight (20% to 30% less thi.a chemical 
stoneware ). 

' Steel or Alloy Rings: For high temperature reactions, 


and for hot caustic soda solutions. Thin-walled, light- 
weight, butted construction. Can be made in any metal. 
















= 


















FREE: Big, new 16-page bulletin 
on Tower Packing and Tower 
Construction. For your free copy 
write The U. S. Stoneware Co., 


Akron 9, Ohio. 











AKRON, OHIO 














































For copies of manufacturer's literature 
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whether the equipment is operating um 
der pressure or vacuum. 

A simple quarter-turn on the packi 
screws applies additional packing, = 
needed, to the packing gland. 

Construction of the joints which ces. 
locking and bearing elements easily ae 
cessible for adjustment or replacement 
on the job. 

Joints are immediately available ig 
sizes of 2-, 24%- and 3-inch with 1-, 2 
and 3-way swivels tested for 1000 pounds 
for low-pressure service and 10,00 
pounds for high-pressure service. 


8—Pressure Switch 


Cook Electric Company, Pressure 
Switch Division, 2700 Southport Ave- 
nue, Chicago 14, has developed a new 
pressure detector particularly adaptable 
for hydraulic systems for controlling hy- 
draulic pressures and cutting off circuits 
at predetermined pressures, and for com 
trolling surge loads. This “Hi-Pressure 





Cook “Hi-Pressure” Switch 


switch is capable of withstanding 300 
pounds surge load, with a range of ad- 
justment from 100 to 2000 pounds with 
a 20-pound differential at 100 pounds 
pressure which increases proportionately 
at higher pressures. The pressure Com 
nection can be either %- or 4-10 
standard pipe thread. The switch weighs 
approximately 2 pounds, depending upow 
the type of fittings. 


9—Smoke Stack 


Chicago Fire Brick Company, 1467 
Elston Avenue, Chicago 22, Illinois, ha 
announced development of a new tye 
of smoke stack, which it has designate@ 
“Durabilt.” Built like a modern sky 
scraper, it consists essentially of a he 
gonal steel structure to which horizon 
and vertical members are attached @ 
support tile members. Each tile forming 
the inner wall is individually. retained, 
and the outer tile is supported by chat 

















nels at definite spacings. Any section of 
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THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 





WATER SYSTEMS 
For Cities, Towns and Industries 


Practically all of Layne’s emergency War 
Plant Water System construction has been 
finished. Essential Civilian Industries, Cities, 
Towns and Villages are next in line. The 
entire Layne organization is now devoting 
almost full time to peace-time Water Sys- 
tem installation. This means that Industrial, 
and City Officials — Engineers and Plant 
Superintendents, can now proceed with their 
Well Water Sytems development plans. 

The natural choice of Well Water Systems 
and Pumps will be those built by Layne. No 
other make can possibly provide so many 
outstanding and thoroughly proven features 
of sturdy construction, long lasting quality 
or unmatchable efficiency. 

Layne builds Well Water Systems of all 
sizes to fulfill the needs of the largest in- 
dustries and cities down to those of the 
progressive little village. Based on low oper- 
ating cost, and long life, Layne Well Water 
Systems are the finest investment an In- 
dustry, City, Town or Village can make. 

For late catalogs or the services of a 
Layne Engineer, address Layne & Bowler, 
Inc., General Offices, Memphis 8, Tenn. 


LAYNE PUMPS —tuisitt 
every need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart Ark. * Layne-Atiantic Co., Norfolk, 
v Layne-Centrail Co Memphis, Tenn. * 
Layne-Northern Co Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Charies, La. * Louisiana 
Well Co Monroe. La. * Layne-New York Co.. 
New York City * Layne-Northwest Co., Mi)- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Texas Co Houston, Texas * Layne- 
Weatern Co Kansas City. Mo. * Layne-Western 
Co. of Minnesota. Minneapolis. Minn. * Interna- 
tional Water Supply Ltd. London, Ontario, 
Canada * Layne-Hispano Americana, 5S. A., 
Mexico, D. F 


For copies of manufacturer's literature 
or additional information on products 
described, use mailing card, at page 257. 


tile may be independently removed with- 
out affecting the others. 

Insulation fits snugly and securely be- 
tween the tile and retainer castings, pro- 
viding low radiation loss, tending to 
keep the temperature within the stack 
uniform, thereby increasing efficiency 
by improving draft. 

Being sectionally supported, there is 
no cumulative load upon the firebrick 
lining. Weight savings of approximately 
33% percent are possible, with compar- 
able reduction in foundation require- 
ment. 

The outer casing of the stack can be 
of tile, sheet steel or waterproof plaster. 
Air space is provided between the insu- 
lation and outer tile throughout the 
stack, with vents at top and bottom. 

The stack can be erected in any 
height from 50 to 300 feet. 


10—Amplifier 


Commercial Research Laboratories 
Ine., 20 Bartlett Avenue, Detroit 3, Mick 
igan, recently has announced productio 
of a laboratory type amplifier, designated 


co 


COX Type 2 


COX Type 2, having the following speci- ~ 
fications: 
Number of Stages 3 
Overall Gain 80,000 (98 db.) 
Second Stage Input Gain 1,850 
Input Impedance 
1-A—(80,000 Gain) 
1-B—(80,000 Gain) 
2—(1,850 Gain) 
Output Impedance 50,000 ohms 
Output Voltage (R.M.S.) 70 volts 
Harmonic Distortion (max.) 3% 
Frequency Range (10%) 1 to 15,000 cps 
(Usable to 100,000 cps) 
Calibrating Voltage 
Power Supply 
Electronic Regulation 
Consumption 


500,000 ohms 
90 megohms 
500,000 ohms 


0 to 1,000 m.v. 
50 to 60 cps 

95 to 130 volts 
60 watts 


11—Quartz Pressure Element 


Commercial Research Laboratories, 
Inc., 20 Bartlett Avenue, Detroit 3, 
Michigan, has an- 
nounced the COX 
Type 3 quartz pres- 
sure element for dy- 
namic pressure 
study. It is designed 
to convert mechan- 
ical pressures into 
electrical impulses 
which may be am- 
plified and pictured 
on the screen of a 
cathode-ray tube. It 
may be used with 
auxiliary equipment 
for studying com- 
bustion balance un- 
der all conditions of 
operation, also the 
effect of changes in 
carburetor adjust- 
ment, and carbu- 
retion and ignition 
characteristics dur- 
ing successive cy- 
cles. 

An wa used “nt 
a properly designe 
amplifier, it may be COX Type 3 


used at approximate frequencies of 10 
cps or higher with inappreciable error. 
Each unit is given an individual cali- 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 


262 


“Durabilt” Stack 
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bration in terms of millivolts per 100 ¢ 
pounds of pressure per square inch. 

Available in 18—1% mm thread; other 
sizes can be fitted with adapters. 


12—Bellows ‘ 


Cook Electric Company, 2700 South- 
port Avenue, Chicago 14, has available | 
a handsome brochure on its “Spring- 
life” metal bellows, including engineer- 
ing and application data. 


— ' | 13—Remote Mechanical Contro! 


M. L. Bayard & Company, 1902 Indi- 
| ana Avenue, Philadelphia 32, announces 
a new manval, Bulletin A-100, describ- 
ing standard related units of a remote 
- | mechanical control system of new de- 

4 sign. Specification and capacity charts 
Welded Herculoy condenser, 45° LD. X15'7 Ke" with are Bat for the cnbvadual aah assem- 
Herculoy liner and steel flanges. Engineered to oper- bly, san shaft assembly, and _ bevel 
gear assemblies. In addition are details 
ate under perfect vacuum. Photographed under test. | on layouts for arrangement of these 
Hicks welds copper, copper alloys, steels, aluminum, units for operation of large valves, 
: ventilators, etc. 
magnesium and other metals. 

14——Steel Tubing 
Michigan Seamless Tube Company, 
SINCE South Lyon, Michigan, has available in 
‘ 484s a bulletin “Weight Tables . . Round 


Seamless Steel Tubing,” the indicated 
S. D. HICKS ac SON CO. data on‘ ail + lh of rubies 1€ dicate 


Process Division: 51 E. 42nd St., New York 17, N.Y. 
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Plants: Hyde Park, 36, Mass. 15—Magnets 
. . = General Electric Company, Schenec- 
Write for our “Process Equipment Bulletin nade "ew York hiss svaiiabhe B ulletin 
BUSSE SESS Ree eee : Gili Atth. Dem vinta stein 





| which describes manufacture and appli- 
cation of these magnets for use in in- 
struments. Sizes and shapes of stock 
sizes are listed with prices, and special 
shapes are available. 


16——Motorized Speed Reducers 

Philadelphia Gear Works, Erie Avenue 
and G Street, Philadelphia 34, is distrib- 
uting a new 52-page catalog which de- 
scribes its line of self-contained motor- 
ized speed-reducing units. These units 
are built in a wide variety of sizes and 
ratios, in both horizontal and _ vertical 
types. Complete engineering data ts con 
tained in this new catalog. 


TO USE TWO INSULATING BLOCKS 












































ae 
17—Branch Pipe Outlets &... 
Bonney Forge & Tool Works, Allen- a 
c igh | town, Pennsylvania, has issued a 32-page aaipes 
EL-BLOC the ONE BLOC INSULATION is KELLOGG handbook which illustrates and explains what m 

. . 4 s¢< » 4 q ; > > . e t 
effective over the entire temperature range | installation of pipe outlets by the om 
up to 1600° F ’ tay | “WeldOlet” method. Also shown are — 

P ont ‘ | tools needed, types of fittings available, 

Kel-Bloc 1S made from high temperature, | and typical installations. = 
moisture resistant long fibre black Rockwool, RECOMMENDED FOR | | a Wal cr 
fel--« and bonded together by a special method INSULATING: | 18—Solenoid Valves i Fe op 
which eliminates all voids and provides uni- Pressure Vessels | _ Automatic Switch Company, 41 East retion 
form stratification Heat Exchangers -| | !!th Street, New York 3, has issued i prima 
rere es , ‘ | cular No. 200 which discusses generally ment- 
: This light weight, insulating block has ex- Steam Accomulaters | many types of solenoid valves it manu — 
ceptional low conductivity —due to the mil- Boilers factures for automatic. and remote con- enc 
lions of dead air cells—and also has a low nna trol of the flow of liquids and gases. Croloy 

es a Oil Heaters 2 
alkalinity factor remaining unaffected when Seyuce 19—Temperature-Control ROL 
exposed to moisture or high humidity. dreams Cabinets Vrocn 
A request for additional information will Breechings Precision Scientific Company, 1750 feed 
receive prompt attention. Ducts | North Springfield) Avenue, Chicago t/, tigh t 
has issued Catalog 325, containing 48 il- ~ 
oO lustrated pages pertaining to“ Precision - resisto, 
THE M. W. KELLOGG COMPANY | (2:12:02 pertaining torre ASE 

Sales Office: 225 £ "y New York 7, N. Y. Plant: Jerse City, N. J. | nets, including an extensive variety 0! 

| standard models, as well as many photo- —— 


REPRESENTATIVES IN. CHICAGO «+ DETROIT + PITTSBURGH LOS ANGELES 
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CROLOY 114 


CROLOY 21% 


CROLOY 3M 





Economic grade 
good creep strength 
Properties. Some- 
what more corrosion 
resistant than the 
thromium free 
steels. 


Exceptionally high 
creep strength for 
polymerization and 
high pressure 
cracking. Otherwise 
similar in properties 
and choracteristics 
to Croloy 2. 


Somewhat better 
creep properties 
and better resist- 
ance to corrosion 
and oxidation than 
Croloy 2. 





CROLOY 5 


CROLOY 7 


CROLOY 9 





For operating con- 
ditions where cor- 
tosion resistance is 
Primary require- 
ment—provides 
900d creep strength 
ond oxidation re- 
sistance superior to 
Goloy 2. 


ee __ 


intermediate steel 
between Croloys 5 
ond 9 for operating 
conditions where 
corrosion resistance 
is the primary re- 
quirement. Some- 
what more oxida- 
tion resistant than 
Croloy 5. 


For severe operat- 
ing conditions 
where high corro- 
sion and oxidation 
resistance are es- 
sential—svitable 
for hydrogenation 
processes. 





CR 
OLOY 18-85 


CROLOY18-8SCB 


CROLOY 25-20 





Practically unaf- 
ected by extremely 
rrosive oils at 
high temperatures. 
Hes high creep 
strength and high 
"sistance to oxi- 
dation, 





— 


Similar in properties 
to CROLOY 18-8S 
but stabilized with 
columbium, making 
it adaptable for 
welding or heating 
in carbide range. 








For extreme resist- 
ance to oxidation 
end corrosion, for 
high-pressure, high- 
temperature = ser- 
vices, as in hydro- 
genation, polymer- 
ization, and special 
heat-resisting in- 
stallations. 
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I. matching tubes to today's refining and processing 
operations, B&W Croloys provide you with a complete 
range of steel analyses from which you can be sure of 
getting the correct tubing for any specific requirement. 


Because performance of Croloy tubing can be predicted in the 
laboratory with unvarying accuracy, you can depend on it to give 
long life, dependable service at low ultimate cost on the job. 


B&W low and intermediate Croloys have been developed ma gre 
for applications requiring resistance to high temperatures, hig 
pressures, corrosive attack, creep strength and all other adverse 
conditions. They are in wide use today in refineries, synthetic rubber 
plants and chemical industries, giving highly satisfactory and eco- 
nomical results. 


Among B&W Croloys there is ample selection to assure the best 
alloy for any given condition. Data on creep strength, tensile strength 
and other physical characteristics are available to help you deter- 
mine the tubing best suited for each job. So is the cooperation of 
B&W engineers. When you call on Croloy, you call on their advice 
and assistance backed by long experience in successfully solving 
tough tubing problems. 
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EAGLE INSULSEAL 
WEATHERPROOFING 


Jen Sowslation 


Emulsified asphalt contoining 
asbestos fibers—will not support 
combustion — long durability — 
dries smooth and black. 


Available for immediate shipment 








7, INDUSTRIAL INSULATORS 
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McNAMAR 


Steel Plate 
Fabricators and 
Contractors 


Products Storage 


Pressure Vessels 


For more information 
See Page 371 
in Refinery Catalog 


McNAMAR 
BOILER & TANK CO. 
Tulsa, Okla. 














If you need condenser or heat ex- 


changer repairs in @ hurry call us. We 
specialize in fast, high quality work. 
25 Years Successful Experience 


GuLF yy 0, Inc 











For ys oo of manufacturer's literature 
or itional information on products 
described, use mailing card, at page 257. 





graphs of constant-temperature cabinets 
and baths built to specifications, Stand- 
ard cabinets include electrically-heated 
evens for laboratory drying operations, 
plastics, preheating, conditioning, rubber 
aging; sterilizers, incubators, paraffin 
embedding ovens, low-temperature cabi- 
nets, humidity-control cabinets; steam- 
heated explosion-proof cabinets; vacuum 
ovens and combustion-tube furnaces for 
laboratory use. Included also is general 
information pertaining to mechanical and 
gravity convection heat transfer. Catalog 
is accompanied by price list. 


20——Gas-Testing Apparatus 


The Refinery Supply Company, 621 
East Fourth Street, Tulsa 3, Oklahoma, 
has available a new catalog, No. 30-A, on 
gas-testing apparatus. Items described 
include recording gravitometer, gas 
gravity balances, dew-point tester, vapor- 
pressure bomb, specific-gravity bomb, 
dead-weight-testing instruments, pulsam- 
eter, etc. 


21—%Insulating Brick 


Harbison - Walker Refractories Com- 
pany, 1800 Farmers Bank Building, 
Pittsburgh 22, has issued a colorful bro- 
chure on“Five Insulating Brick of Prime 
Importance to Refractory Users.” In- 
cluded are tables and charts showing 
heat losses, heat-storage capacities, and 
thermal conductivities. 


22——Heat Transfer Equipment 


The Whitlock Manufacturing Com- 
pany, 48 South Street, Hartford 1, 
Connecticut, is distributing Bulletin No. 
645, which gives illustrated descriptions 
of its heat exchangers, heaters, coolers, 
coils and bends of pipe and tubing, pres- 
sure vessels and prefabricated plate prod- 
ucts. Engineering data includes tables of 
heater specifications and capacities. 


23—<insulations 


Baldwin-Hill Company, 501 Klagg 
Avenue, Trenton 2, New Jersey, is dis- 
tributing a handsome brochure on indus- 
trial insulations. Engineering data in- 
cludes information on efficiency of the 
several products offered for specific ap- 
plications and methods of applying. 


24——Chemical Feed Systems 


Milton Roy Pumps, 1300 East Mer- 
maid Avenue, Philadelphia 18, has avail- 
able Bulletin 451, on chemical feed sys- 
tems for boiler-water treatments, which 
gives data on “simple, complete, ‘pack- 
aged’ units for feeding directly into 
boiler drums .. . for feeding into boiler- 
feed-water lines.” 


25—Mixers 


The Turbo-Mixer Corporation, 247 
Park Avenue, New York 1/7, is distribut- 
ing Bulletin 11 on Turbo-Mixers for 
mixing liquids with liquids, solids, and/or 





Centrifugal Pump Engineer able to 
take charge of design of pumps for 
refinery use. Record of experience should 
Address: Box 70, 
Petroleum Refiner, Houston, Texas. 


be submitted. c/o 














gases. In addition to detailing applica. 
tions and mechanical excellence, in en. 
gineering approach it discusses the me. 
chanical and chefnical aspects of mixing. 


26—Cylinder Packing 


Darling Valve & Manufacturing Com- 
pany, Williamsport, Pennsylvania, has 
issued a new bulletin, No. 4502, which 
gives data on use of “Darcova Pumcups” 
in air and hydraulic cylinders. Data also 
is included on special pistons available 
for this service, as well as for recipro 
cating pumps. Information on “Darcoya 





We design and 
construct all 
types of modern 
refining units. 


+ 


BORN ENGINEERING CO. 


Oklahoma 


Tulsa 








“GUNITE” 


CONCRETE LININGS 


FOR: 

| | BUBBLE TOWERS @ STILLS @ HOT OIL 
SEPARATORS @ STORAGE TANKS @ RE- 
FINERY VESSELS OF ALL TYPES @ EN- 
CASING AND FIREPROOFING STRUCTUR- 
AL STEEL AND PIPE @ LINING WATER 
STORAGE RESERVOIRS, DITCHES AND 
CANALS @ REPAIRING DISINTEGRATED 
CONCRETE AND MASONRY. 





WRITE — PHONE — WIRE 


GUNITE CONCRETE and 
CONSTRUCTION CO. 


CEMENT GUN SPECIALISTS 
ENGINEERS CONTRACTORS 


1301 Woodswether Road 
KANSAS CITY 6, MISSOURI 


District Branch Office: 
228 NORTH LA SALLE STREET, CHICAGO, ILL. 


Branch Offices: 
ST. LOUIS DENVER NEW ORLEANS HOUSTON 
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LIQUID 


Btelite):: 
SOLID 


FLAKE 


Helping to give high octane gasoline 

its fighting power is SOLVAY Liquid CAUSTIC 

POTASH. Produced with a KOH content of approximately 

50%, it meets the needs of refiners for a high quality alkali 

with an absolute minimum of impurities. Prompt shipments 
in tank cars from our Syracuse plant. 


Solvay can meet your requirements ... Write today! 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 


40 Rector Street New York 6, N. Y. 


BRANCH SALES OFFICES: 


Boston 9, Mass............. ..45 Milk Street 
Charlotte 2, N. ..212 South Tryon St. 
Chicago 2, Ill... ..1 North LaSalle St. 
Cincinnati 2, O 3008 Carew Tower Building 
Cleveland 15, Ohi 926 Midland Building 
Detroit 32, Mich... 7501 West Jefferson Ave. 
New Orleans 12, La.. 1101 Hibernia Building 
New York 6, N. Y 40 Rector Street 
Philadelphia 7, Pa 12 South 12th St. 
Pittsburgh 19, Pa. 1107 Gulf Building 
St. Louis 8, Mo. 3615 Olive Street 
Milton Ave. 
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—built to A.P.1. and 
A.S.M.E. Standards 
TANKS 


PRESSURE 
VESSELS 


GAS HOLDERS 
SCRUBBERS “ 
PURIFIERS 
CONDENSERS 
SPHERES 


TOWERS: 
Heating 















































— if you use 
equipment 
fabricated 

of aluminum, 

steel or 
alloy plate 


This 44-page bulletin presents the exten- 
siveness of our modern facilities and 
methods for producing special tanks, ves- 
sels, and processing equipment. It shows 
many of the various types of equipment we 
have produced during our many years’ ex- 
perience in metal fabrication. It is de- 
signed to show you why we are fitted to 
produce economically and satisfactorily 
such equipment for you. ~ 


Write for Bulletin G-45 today 


The Stacey Bros. Gas Construction Co. 


One of the Dresser Industries 


5535 Vine St. Cincinnati 16, Ohio 
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IONIZATION GAUGE 
COLD CATHODE TYPE 


Measures high vacuums with galva- 
nometer down to 10*mm. Hg. in elec- 
tron microscopes and other high vacuum 
apparatus. Utilizes discharge current 
between electrodes in magnetic field. 
Extremely sensitive and accurate. 














1800-L N. FRANCISCO AVENUE 
268 








The Universal line includes two types 
of vacuum gauges of special interest to 
users of electron microscopes —the 
Universal highly sensitive cold cathode 
ionization gauge and the rugged Univer- 
sal thermocouple gauge. 

Both gauges are standard equipment 
on R.C.A. electron microscopes—and can 
be supplied for other high vacuum work. 

Universal offers a complete production 
service in special glass and tube work— 
including metal-to-glass seals of all types 
and sizes. Your problems will receive our 
immediate and courteous consideration. 


THERMO-COUPLE GAUGE 

Measures low pressure levels with 
millivoltmeter which indicates variation 
in thermocouple 
voltage due to 
changes in vac- 
uum. Ideal for 
systems requiring 
rapid verification 
of high vacuums. 
Heater and instru- 
ment terminals fit 
standard 8-prong 
tube socket. 





UNIVERSAL X-RAY PRODUCTS inc. 


° CHICAGO 47, ILLINOIS 





For copies of manufacturer's literature 
or additional information on products 
described, use mailing card, at page 257. 





Pumcups” in the latter application is 
contained» in the company’s Bulletin 


No. 4401. 


27—Cathodic Rust Prevention 
The Johnston & Jennings Company, 
864 Addison Road, Cleveland 14, Ohio, 
has issued Bulletin R-181, which de- 
scribes “Rusta Restor,” a cathodic meth- 
od for preventing rusting of steel tanks, 
piping and structures. Included are de- 
scriptions of simple laboratory experi- 
ments showing electrical control of oxi- 
dation, and description of the equipment, 


28——Compressors 

Davey Compressor Company, Kent, 
Ohio, has available a bulletin giving en- 
gineering and construction details of its 
line of portable and industrial air com- 
pressors, including those operated by 
truck power take-offs. 





29——Electronic Controls 

Wheelco Instruments Company, Har- 
rison and Peoria Streets, Chicago, has 
issued a new 12-page catalog on elec- 
tronic controls, listing principal items 
supplied by the company. 


30—Tank Construction 





The Stacey Bros. Gas Construction 
Company, 5535 Vine Street, Cincinnati 
16, Ohio, has available its General Bul- 
letin G-45, which in ‘44 pictorial pages 
shows the company’s facilities for fabri- 
cation and erection of gas holders, stor- 
age tanks, processing vessels, and other 
structures. 


31—Steam-Jet Ejectors 
Ingersoll-Rand Company, 11 Broad- 

way, New York 4, has issued a new 

bulletin on steam-jet ejectors. Operating 


| characteristics, principles and features 


are given, as well as construction details 
and schematic diagrams of various 
single- and multi-stage setups, with and 


| without intercondensers, pre-coolers and 


after-condensers. Photographs show the 
line of ejectors and accessories as well 
as typical industrial installations. 


32-——Filter-Lens Chart 

American Optical Company, South- 
bridge, Massachusetts, is distributing a 
reference chart for welders which points 
out the proper shades of filter lenses to 
wear for different types of welding op- 
erations. 


33——Temperature Transfer 
The Dow Chemical Company, Mid- 


| land, Michigan, has available a brochure, 
| “The Dowtherm Story,” which discusses 


use of Dowtherm A in process work, and 


| tables showing the thermodynamic prop- 


erties of this substance. 


34—Acid-Proof Cement 


Quigley Company, 527 Fifth Avenue, 
New York 17, is distributing an illus- 
trated folder, Bulletin A.P.122, on acid- 


| proof cements. It features particularly 4 
| quick-settimg product recently developed. 


35—Rotary Dryers 

Louisville Drying Machinery Com- 
pany, 450 Baxter Avenue, Louisville 4, 
Kentucky, is distributing Bulletin No. 55, 
which describes its steam-tube rotary 
dryers. 
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